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THE LOCOMOTIVE “CENTIPEDE.” 
By M. N. Forney. 








The following description of a “monster locomotive” is from 
an old paper, of which the date was not obtainable, but in all 
probability it was about the year 1855. 

“A Monster Locomotive—A locomotive engine for the Bal- 
timore and Ohio Railroad has just been constructed in Balti- 
more, which is said to be the largest in the United States 
or in the world. Its size and peculiarities of construction are 
as follows: It has 12 wheels 44 inches in diameter, 22 inch 
stroke, 11 feet fire box, and weighs 33 tons. This engine has 
been built as an experimental one, to test the practicability of 
drawing a train of six passenger cars up the heavy grades on 
the road (of which some are 117 feet to the mile) at the rate 
of 25 miles per hour. This engine presents a singular appear- 
ance from those now in use; one striking feature is that the 
engineer stands in front.” 

This description undoubtedly refers to a locomotive designed 
by Mr. Thomas Winans, which was built in the shops of his 
father, Ross Winans, in Baltimore, and was called the “Centi- 
pede.” At that time the writer was employed there, and re- 
members the engine very distinctly, as it was a novelty, and 
interested all of us chaps who were then young. 

The drawings of the locomotive were made by Mr. Frederick 
B. Miles, now of the firm of Bement, Miles & Co., of Phila- 
delphia. The general design was similar to that of the Camel 
engines, then built in the Winans shops. They had four pairs 
of driving-wheels, all located between the fire-box and smoke- 
box. The fire-box was of the form so long used by Winans, and 
had a flat top, which sloped downward and backward from the 
barrel of the boiler, and was stayed to the crown-sheet by stay- 
bolts. The grate, as stated in the above description, was about 
11 feet long, and the outside of the fire-box was made of as 
great a width as it was possible to get between the wheels. 
Besides this it had a combustion chamber in front. This form 
of engine was lengthened out in front sufficiently to get a four- 
wheeled truck under the smoke-box, the wheels of which were 
spread 66 inches. The weight of the overhanging fire-box be- 
hind was partially balanced by placing the cab in front over a 
foot-board ahead of the smoke-box. The fireman occupied a 
platform on the tender in firing. 

Besides the location of the cab, there were a number of 
other peculiarities in the design and construction of this ma- 
chine. It had what was probably fhe first example of a lateral 
motion truck used under a locomotive. The smoke-box was of 
the old-fashioned rectangular form, made of plate iron. Below 
its bottom plate was a casting with an elongated cup-shaped 
cavity, which was underneath. The truck itself had a similar 
casting with the cup on top. A cast-iron roller was placed in 
the cavity thus formed, between the two castings, a section of 
which arrangement was somewhat like this: © As the 
smoke-box was not confined on the truck laterally, excepting 
by the roller and cups, it is plain that it could move sideways 
on a curve, and that when it did so, the roller would roll up the 
inclined surfaces, and would therefore have a tendency to re- 
sume its central position on. a straight line. 

Another peculiarity inthe truck was that the journal bear- 
ings extended the whole length of the axles between the hubs 
of the wheels. Wrought-iron plates were bent into the form 
of an inverted letter 4, and were placed astride of the axles. 
A number of brass-bearings were placed on top of the axles, be- 
tween them and the 0 shaped plates, and as stated, accupied the 
whole length of the axles between the hubs. On the lower 
portion of the 4 shaped plates, flanges were turned outward. 


To these the springs were bolted. They were of somewhat 
greater length than the distances between the centers of the 
wheels, so that they could be bolted to each of the flanges on 
the lower edges of the plates. There were six or eight of these 
springs which formed the truck frame, and the center plate, 
containing the cup-shaped cavity, was attached to the top of. 
these springs. Hook-head bolts were arranged so as to pre- 
vent the top casting from raising more than a limited distance 
above the lower one. 

The valve-gear consisted of double valves on each cylinder. 
The lower or main valve was worked by two eccentrics, whose 
rods were attached and detached from the rockers by old- 
fashioned hooks. The cut-off valve was worked by a link. 
These valves were very large, and considerable difficulty was 
encountered from their cutting, and some kind of a balancing 
arrangement was applied to them after the engine had been 
running a short time. 

Short stroke pumps were used, which were driven by a link, 
so that the stroke of the pump could be adjusted. The pumps 
were located between the frames and below the boiler. The 
upper ends of the links were pivotally connected to brackets 
riveted to the boiler, and an eccentric rod was connected to the 
lower end of each of them. A sliding block was arranged in 
the link in the usual way. Radius rods were connected to the 
blocks, and to the pump plungers. When the blocks were at 
the lower ends of the links the full throw, or somewhat more, 
than that of the eccentrics was imparted to the plungers. 
When the block was raised to the top of the links the throw 
was reduced to nothing. This arrangement always seemed to 
the writer to be a very good one, as it permitted the amount of 
feed to be adjusted to the consumption of water by the boiler, 
which is impossible with a pump having an unvarying stroke 
or with an injector. 

This engine was placed on the Baltimore & Ohio Railroad, 
and was run experimentally for some time between Baltimore 
and Washington, and the writer remembers going from Balti- 
more to Washington and back several times on this machine. 
It was finally laid up in Winans shop, but during the Civil War 
he had a number of completed camel locomotives, which the 
Baltimore & Ohio Company needed very badly. They made 
an offer for the engines, to which Winans responded that they 
could have them at a price agreed upon, if they would take 
the “Centipede” with the others at the same price, which they 
were compelled to do. It was then sent up to Piedmont and 
was used there for some time, but finally went to the bourn, 
which is ultimately reached by all locomotives—the scrap 
heap. 








The cold weather of this winter has resulted in devising a 
method for thawing frozen water pipes that will revolutionize 
and make comparatively easy what has been a most exasperat- 
ing problem. The discovery of the value of electricity as the 
agent for thawing was made and applied by ah instructor of 
electrical engineering at the University of Wisconsin. Some 
particulars of the electric energy required are gathered from 
information furnished inquirers by Prof. C. K. Adams, 
as follows: “The source of electric power which is required in 
thawing pipes should be capable of producing 300 amperes of 
electric current, with a pressure of from 50 to 60 volts. This 
power may be obtained by means of an alternating current 
transformer connected with electric light lines or any other 
similar source. Whenever several pipes in a city are frozen we 
advise that the water works and electric light companies be 
asked to join in the effort to facilitate the work of thawing. 
Although up to the present time experience has been chiefly 
confined to service pipes, the method is applicable to street 
mains in case sufficient power is obtainable. It has been com- 
puted that 75 horse-power is required to thaw out within 30 
minutes a frozen main 6 inches in diameter for a distance of 
100 feet. For a longer distance corresponding power would be 
required. It is ordinarily found that the time needed for thaw- 
ing any length of pipe less than 200 feet does not exceed half an 
hour after the electricity is applied.” 
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Wide Firebox, Wootten Type, Envine No. 582. 
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TESTS ON WIDE AND NARROW FIREBOXES. 





Philadelphia & Reading Railway. 





By H. H. Vaughn.* 





It recently became necessary on the Philadelphia & Read- 
ing Railway to ascertain the relative efficiency of locomotives 
with the ordinary types of narrow firebox and those with fire- 
boxes of the wide or Wootten type when burning bituminous 
coal. Experiments to determine the best proportion of grate 
that should be blocked off for economical reasons from a fire- 
box 8 feet by 9 feet 6 inches had shown that there was a slight 
gain in evaporative efficiency by using the full grate area, and 
that in addition a larger nozzle could then be used with a 
diminution in the amount of sparks thrown, and this led to the 
belief that the wide firebox would prove as economical as the 
narrow for soft coal, with the advantage that it could be used 
for burning small anthracite if required. Through the court- 
esy of Mr. E. E. Davis, Assistant Superintendent of Motive 
Power of the road this account of the tests has been prepared 
for the “American Engineer.” 

There being no available data for locomotives with this type 
of firebox, a test was decided on, and for this purpose two en- 
gines were selected, identically alike with the exception that 
one, No. 933, was built with a straight top boiler with its fire- 
box above the frames, and the other, No. 582, had been rebuilt 
from the same class with a Wootten firebox. 

she leading dimensions were as follows: 


No. 933. No 582. 
CED kids, accckigndccaieasiadinwccasy bin eseas 20 by 24 in. 
DT cccsgecces =. -evkipanmeatids oecdacwaint 504% in. 
Be GOED. i niscuces. &: cadacdwcens ined couse 60 in. 
INOUE 0s. «. dnduad euatccccesicedewndvsticonceieet 423¢ by 1234 in, 96 by 114 in. 
Heating surface, tubes......... 0 esses: 1,617 sq. ft. 1,420 sq. ft. 
a yin BEING - Keateve ccacedcqaseeren 157 sq. ft. 199 sq. ft. 
xe = CN nds accuse conateasdils dee 1,774 sq. ft, 1 619 sq. ft. 
CS GN aks, 5 4hacss’ Kxcwicusene exenasus 36.3 sq. ft. 76 sq. ft. 
POE PECWUNTO bn ia bavacn decd ccccécccgséccs 5 lbs. 
WOM GUNG WOUD inde dcibnds~ceccesécnesaens ecke 110,000 Ibs. 103,000 Ibs. 


Both engines were fitted with rocker grates with %-inch 
spaces and %-inch bars in No. 933, and with %-inch spacers 
and %-inch bars in No. 582. No. 933 had the Master Me- 
chanics’ Association arrangement of front end, No. 582 had a 
low exhaust with hopper netting, probably a slightly more ef- 
ficient arrangement. The difference in heating surface is 
caused chiefly by the loss of tube length due to the Wootten 
combustion chamber, and the heavier weight of No. 933, partly 
on account of that firebox being stayed by crown bars, No. 582 
being direct stayed. The test was continued for about six 
weeks, the engines running in coal service between Palo Alto 
and Richmond, a distance of about 94 miles, and pulling trains 
of about 50 loaded cars down and 60 empties up, the grade 
averaging about 6 feet per mile. The trains were kept as uni- 
form in weight as possible, and in most cases were pulled 
through without setting out or picking up cars. The coal used 
throughout was known as Beech Creek, and although instruc- 
tions were given at the coal docks to keep the quality uniform, 
no doubt it varied to a certain extent. 

The fires were not brought to the same height when finish- 
ing a run as at starting because this was not strictly an evapo- 
rative test, but was made to determine the amount of coal re- 
quired in service. Since the ton mile would be liable to give 
widely varying figures on account of delays, difference on train 
resistance, etc., the water evaporated was taken as the measure 
of the work done, but the fires were kept as low as possible on 
leaving the round house and brought in at the end of the run 
with enough coal to enable them to be cleaned, just as in regu- 
lar running. The same fireman was employed throughout the 
entire test and every endeavor made to do this as uniformly as 
possible. The coal used to bank fires after cleaning is thus un- 
accounted for, but the extent to which this is burned would 
vary with the length of time in the house and would not af- 
fect the results appreciably on so long a run. 





* Mechanica ] Engineer & C. Co, Formerly Mechanical Engin 
Philadelphia & Reading We 7 ngineer, 





The water was measured by two gauge glasses, one on each 
side of the tank, placed on a line passing through the center of 
gravity of the surface of the water and the same tank was used 


for both engines. The tank was calibrated by filling it with 
water to a point near the top of the gauge glasses, weighing it, 
and draining the water off from three to six inches at a time, 
and taking the weight at each point. The weight per inch 
thus obtained can be relied on within 50 lbs. on the entire tank 
full of water. In running, the tank was never filled entirely 
since this method has been found to introduce considerable 
error, but water always showed in the glass so that the inches 
of water used could be accurately measured. Since from 20 to 
30 inches were usually taken at a time and the height may be 
read accurately to %-inch, this method is exceedingly aceu- 
rate. To bring the water to rest quickly three rows of wash 
boards were fitted across the tank which permitted of measur- 
ing the level within a minute or so after stopping. 

The weight of coal used was obtained by filling the tender 
on leaving the round house and taking the height of the water, 
cutting off the tender and weighing it on track scales. At the 
end of the run the tank was filled to about the same height, 
cut off and weighed; the allowance for the variation in the 
water is then small and unlikely to cause error. The track 
scales used were in good condition and accurate within 25 or 
50 lbs. No material was allowed to be placed on the tank be- 
tween the beginning and end of a run unless weighed. The 
water used in wetting down the coal before starting was de- 
ducted from the quantity in the tank; on the run the coal was 
wetted while water was being taken. This precaution is rather 
fine but it has the effect of preventing 200 lbs. or more water 
being weighed as coal. An allowance was made for the num- 
ber of times the injector was used. The boiler pressure was takeu 
every five minutes and time popping, delayed and switching, 
and minutes blower was used, were all noted, as much to keep 
the inspector busy as for any other reason. The inspector, 
who took all measurements, etc., was a bright young fireman, 
and he looked after everything connected with the test, his 
practical knowledge enabling him to keep all conditions as uni- 
form as possible. 

Two engineers were employed owing to the necessity for one 
of them to take an enforced vacation. The fifth up and fourth 
down trips of engine No. 933 and all the succeeding trips were 
made by the second man who was not by any means as good a 
runner as the first. 

While the evaporative figures are from Palo Alto to Rich- 
mond, on account of shipping conditions, serious delays were 
met with between Richmond and West Falls, a distance of 
about six miles. The ton mile figures are therefore made 
from Falls to Palo Alto by noting, the water used for that dis- 
tance, and assuming that the coal is in the same proportion. 
The ton mile figures are from actual weights of car and lading. 
The accompanying diagram represents graphically the results 
of the tests showing such runs of No. 582 as were reliable and 
a corresponding number for No. 933. The diagram shows for 
each run the pounds of water and coal used, the water evapo- 
rated per pound of coal, the actual running time, including one- 
half the time switching, the ton miles, and the coal per 100-ton 
miles. These are all the figures of importance. An inspection 
of the diagram will show that on the whole the results are 
fairly uniform, and such variations as occur can be safely said 
to be inherent in a road test. The boiler pressure was through- 
out close to the maximum, the average varying from 128 to 141 
for No. 933, and 132 to 141 for No. 582, both engines steaming 
freely. The total time on the road is not plotted but has no ef- 
fect on either the evaporation or ton mile figures that is com- 
parable to the amount of variation. Both ton mile and evapora- 
tion figures have been plotted with running time and total time 
on road as abscisse without showing any relation to these fac- 
tors, and the figures for coal per ton mile have been plotted 
with ton miles per trip as abscisse with the same result. The 
variation in the figures for evaporation is probably not in ex- 
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cess of what must always be expected, and simply shows the 
danger of basing conclusions on isolated tests. By making a 
large number of trips, and plotting the results the general run 
of the work can ve judged, and the effect of extraordinary trips 


either good or bad allowed for. On the whole it is seen that 
the Wootten boiler gives slightly better figures for evapora- 
tion, put hardly enough to say that it is actually superior. It 
may however be safely concluded that it is certainly equal to 
the narrow type. On the ton mile basis No. 933 shows the 
lesser consumption, but this can hardly be considered as ac- 
curate a measure of the boiler efficiency as the water evapor- 
ated, since there is a possibility of the engine affecting the 
results. 

On the whole, the test is interesting as showing at least that 
there is no loss in economy in using a larger grate under the 
eonditions of this test, and there would also appear to be no 
reason for the economy of the wide firebox falling off if the 
work done once increased since the rate of combustion would 
then approach more closely that of the narrow firebox, while 
under an increased duty the latter would probably show a de- 
crease in efficiency, due to the greater spark loss which at the 
rate of combustion in this test, was small. If this premise be 
granted, it would open an interesting question as to whether 
an engine with a wide firebox is not worth considering as a 
soft coal burner. The boiler under test, designed exclusively 
for anthracite, and with a height of only 40 inches from the 
grate to the crown sheet is, of course, too low for satisfactory 
results, but the center of the boiler is only 7 feet 6 inches from 
the rail and would thus leave room for a deeper box if de- 
sired. With the crown sheet so near the fire, not only must 
the combustion be interfered with, but on account of the in- 
tense heat near the door, the crown sheet seams give trouble 
from leaking. 

A curious point about these engines when burning soft coal 
is the intense heat in the front end, this occurring even in en- 
gines that were steaming poorly and without any accumulation 
of cinders, and generally showing near the flue sheet. It could 
hardly be due to flame continuing through the flues, although 
only 10 feet 7 inches long since in that case there should have 
been ample steam, and occurring in engines fitted with the 
Master Mechanics’ Association front end, and a large stack it 
was possibly due to combustion of the unburned gases by air 
admitted by the stack,an unwelcome application of the Schlichz 
system. Still with proper front end arrangements the wide fire- 
box engine may ve depended on never to give trouble for want of 
steam, with any kind of coal, and will burn fine coal in hard 
service without its being pulled through the flues to anything 
like the extent occurring in a narrow firebox engine. Free 
steaming is a strong point in a freight pulling machine, and 
while it is not an attribute of the Wootten boiler alone, it cer- 
tainly is one of its strong points, and if not sufficient to 
recommend its use for engines burning bituminous coal exclu- 
sively, it justifies its application where there is any chance of 
burning anthracite. 








. 


’ The largest hydraulic press in the world has been recently 
completed at the rarkbend Forge, England. According to the 
“American Machinist” this machine is capable of exerting a 
pressure of 12,000 tons and is to be used in making armor 
plate. It is built of nickel steel and the cylinder is 6 feet in 
diameter weighing 42 tons complete. The foundation for the 
press is composed of 1,300 tons of bricks and a bed of concrete 
weighing 330 tons. The power is supplied by four sets of 
coupled compound condensing engines with cylinders 21 and 
48 inches and 18 feet stroke. The steam pressure actuates 68 
pumping rams each 1 11-16 inches in diameter which deliver 
the water to the main cylinder of the press. To lift the press 
face, crosshead and ram, two return cylinders are used work- 
ing at a pressure of 1,300 lbs. per square inch. 








66-FOOT CAR FOR STEEL RAILS. 


—_—_—— 


LAKE TERMINAL RAILROAD. 





The Lake Terminal Railroad, of the Lorain Steel Company, 
is having some long gondola cars built for the transportation of 
62-foot steel rails, and we are enabled to illustrate them by 
the courtesy of Mr. F. H. Stark, Master Car Builder of the 
Cleveland, Lorain and Wheeling, who designed the cars. The 


‘cars are to carry 80,000 pounds, either with long or short ma- 


terial, and if the latter, the load must be equally distributed 
for a distance of 18 feet from each end, and instructions to that 
effect will be stenciled on the sides. The length over sills 
is 66 feet 4 inches and width over sides and sills 8 feet 11 
inches, while the distance between centers of bolsters is 53 feet 
8 inches, dimensions that convey the idea of immense pro- 
portions for freight service. There are eight sills of the fol- 
lowing dimensions: Outside, 5 by 14 inches; four intermediate, 
4 by 8 inches, and center sills, 44% by 8 inches, all of Georgia 
pine. The end and side planks are 4 by 12 inches, and also of 
Georgia pine. 

The length of the car necessitates four crosstie timbers, 5 by 
12 inches, of oak, and the end sills are of the same material, 
10 by 12% inches and faced on the outside with % by 10-inch 
wrought iron plates, for the purpose of resisting the pull of the 
truss rods, of which there are eight, passing through the end 
sills, and two seating against the gondola sides at each side, 
making twelve truss rods in all to sustain the car and load 
between the bolsters. The truss rods are 1% inches in 
diameter with ends upset to 1% inches in diameter, and hav- 
ing special forged open turn buckles tapped for 1%4-inch ends. 
Since the truss rods occupy such an important place in a 
ear of this length, every provision is made to render them 
as effective as possible. To this end the four outside rods 
are carried in a wrought iron stirrup, which in turn rests in a 
malleable iron saddle on top of the side planks, directly over 
the body bolster, the bearing having such an area as will safely 
distribute the crushing component of the truss rod pull, while 
the compression due to same cause at the side planks is taken 
care of by seating washers of liberal area. 

Four of the longitudinal truss rods, after crossing the first 
pair of crosstie timbers, transmit their load to the second, 
or outer pair of crosstie timbers, and pass from there to the 
end sills. These rods take care of the load at the center 
of the car, while the remaining eight rods transmit the load 
to the bolsters. To obviate the danger of buckling at the 
center, due to compressive shocks, there are four counter truss 
rods, 11% in diameter with 14-inch ends, which are supported 
at the center of the car in a stirrup and saddle similar to that 
for the longitudinal rods, the ends passing down near the 
outer crosstie timbers, against which a block abuts, which re- 
ceives the pull of the rods. 

The longitudinal sills rest in malleable iron pockets, that are 
secured to the inner face of the end sills by % by 3-inch lag 
screws. There is a permanent floor bolster, 6 by 8 inches in 
section located over the body bolster, which will support the 
rails at the ends and allow the car to be trussed with about 4 
inches of camber at the center, and then leave the load ap- 
proximately levél. In order that there shall be no resistance 
to camber from the side planks, they will be cut on the lower 
edge to a height of three inches at the center of the car, and 
running out by a true curve to the body bolsters, leaving the 
side planks the full depth of 12 inches from bolsters to the end 
of the car. 

A special form of the Bettendorf I beam body bolster has 
been furnished for these cars by the Cloud Steel Truck Com- 
pany, of Chicago. 

A draft gear of exceptional strength is provided for these 
cars. There are two double coil draft springs placed side by 


side between the center sills, the springs having a diameter of 
1 3-16 inches for the outer coil and 11-16 inch for the inner, 
with a diameter over the coil of 6 inches and a length of 8 





APRIL, 1899. AMERICAN ENGINEER AND RAILROAD JOURNAL. 











é 


~—— FY ————-—— 4 Spe —— 2 


lf Rods 





Half Side Elevation, Showing Trussing. 





End Elevation and Section. 
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PLAN OF TRUCK BOLSTER, 


The Common Sense Bolster. 








Note—This drawing shows the construction of this type of body and truck bolster. 







66-FOOT CAR FOR STEEL RAILS—-LAKE TERMINAL R. R, 


Designed by Mr, F. H. STaRK, Master Car Builder, Cleveland, Lorain & Wheeling R. R, 


The body bolsters of the car are the ‘‘ Bettendorf.” 
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inches. This arrangement doubles the capacity of the draft 
springs and is a much needed improvement over the so-called 
standard. The 144-inch followers are much stronger than if 


used with the single central spring. As a safeguard against 
undue strain on the vertical draft bolts, a 2% by % strap 
is provided, with the end bent to fit into a mortise in the draft 
timber, while the body, 1% inches in diameter, is made to ex- 
tend back and through the bolster with a nut and cotter on 
the end. A centering device, consisting of two springs of 


CONSOLIDATION FREIGHT LOCOMOTIVES. 





Lehigh Valley Railroad. 





The general dimensions of the heavy mountain pushing lo- 
comotive recently built by the Baldwin Locomotive Works 
for the Lehigh Valley were given in our issue of December, 
1898, page 395, and on page 11 of the January, 1899, issue the 
boiler and tender were illustrated. We now present an ele- 





Compound Consolidation Mountain Pushing Locomotive—Lehigh Valley R. R. 


{For description see ‘‘ American Engineer,” 


9-32 inch bar, 1%-inch diameter, which are held in a malle- 
able iron pocket on the inner face of the draft timbers, centers 
the drawhead and permits of a lateral movement of about 1% 
inches each side of the center. This draft gear is a sub- 
stantial one and ought to give the best of service. 

The truck bolster is the “Common Sense” type, with an 
upper and lower steel plate, 544 by 12 inches, and a flanged fill- 
ing piece riveted to both plates. The trussing depth at the 
center is 11% inches and the weight, 625 pounds, which is not 
an excessive weight when the capacity of the car is considered. 
Our illustration shows the common sense truck bolster and 
body bolster in order to make clear the construction of both. 
The body bolster, however, is not used in this car, which has 
the Bettendorf bolster as stated above. The truck is of the 
arch bar pattern, and designed for the load. Aside from these 
features the drawings need no explanation. 








MULTIPLEX PRINTING TELEGRAPH. 





A system of printing telegraphy, known as “Prof. Rowland’s 
Multiplex,” was recently tested between Philadelphia and 
Jersey City with highly satisfactory results. As its name im- 
plies, a message is sent and received in legible and easily read 
type, transmitted from keyboards similar to those of a type- 
writer, the characters including simply the ordinary alpha- 
bet and numerals. The device on trial was made at the Johns 
Hopkins University in order to demonstrate what merits it 
possessed and also its weakness, if any, and it is arranged for 
eight messages, four in each direction, and duplexed in the 
usual way. The messages are printed on either a tape or a 
page, and a speed of sixty words a minute has been obtained 
in some of the experiments, but the limit of speed or the 
number of messages was not reached. There is no other 
multiplex printing system sending from a keyboard and re- 
ceived on a page, and this one is only a part of that invented 
by Professor Rowland. The whole invention contemplates a re- 
lay method, by which any amount of territory may be covered, 
and comprises a system by which eight people in one city can 
be in communication with eight others in another place over 
one wire and with absolute secrecy. Among the advantages 
claimed for the multiplex system is that of less liability of 
error, since there is only one person engaged, and he the 
sender; while, by the Morse system, there is an opportunity 
for mistakes at each end of the line. 





December, 1898, page 345, and January, 1899, page 11.] 


vation drawing of this engine which we believe to be the most 
powerful locomotive ever built, and it is next to the heaviest. 
The satisfactory performance of this engine has led to the 
ordering of nine more from the same drawings. The chief 
object in presenting the drawing at this time is to show the 
comparison between the heavy pushing engines and a new 
design of the consolidation type for road service on the di- 
vision between Buffalo and Sayre, which is also illustrated. 
In the engravings the smaller engine is made to a larger 
scale because more details are shown, but tne dimensions 
show the difference at once. 

The lighter engines, of which two are now building at the 
Balawin Locomotive Works, are intended for service on the 
Buffalo division, where there are some long grades. One 
grade is 21 fet per mile and 37 miles long, and another is 18 
feet and 30 miles long. They are to pull 2,000 tons, exclusive 
of the weight of tae engine and tender, and each is to do the 
work of two of the locomotives in present use in this district. 
One of the engines is a Vauclain compound, with cylinders 17 
and 28 by 30 inches, while the other is a simple engine with 
21 by 30 inch cylinders, all features except the cylinders being 
alike in the two designs, which were prepared by Mr. S. Hig- 
gins, Superintendent of Motive Power of the road, to whom 
we are indebted for the drawings. In the arrangement of the 
cylinders of the compound, it will be noticed that the center 
lines of the cylinders are not in the same vertical plane the 
low pressure cylinders having been drawn inward to reduce 
the width of the engines. The location of the reverse lever 
renders a reach rod unnecessary, and the drawing shows a 
number of interesting features, such as inverted rockers and 
continuous equalizing in the spring rigging throughout the 
length of the engine. The valve gear uses two sets of rockers. 
as indicated in the drawing. The driving wheels are all pro- 
vided with flanges, which is not usual in the consolidation 
type, and especially with such a long wheel base. In fact, this 
is believed to be the longest wheel base for this type that has 
ever been used. We are informed by Mr. F. F. Gaines, Me- 
chanical Engineer of the road, that 3-16-inch lateral motion is 
allowed on eachside, between the driving boxes and wheel hubs, 
making % inch in all. The main and intermediate driving 
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wheel tires are set at 53% inches, while the front and rear 
ones have % inch less. The piston rods are of nickel steel 
and hollow, with a three-inch hole. The cast steel piston for 
the simple engine and the hollow nickel steel piston rod are 
illustrated. The piston is six inches thick, and very light and 
strong for such a large diameter. 

The driving wheels of these road engines are unusually 
large, and will attract the attention of motive power men for 
the reason that small wheels have always been associated with 
large hauling capacity, and as that is supposed to be the 
prime object of building engines of the consolidation type, a 


inches, while the compounds have cylinders 17 by 28 by 30 
inches stroke. The simple engines will exert a starting power 
of 38,400 pounds, and have a co-efficient of adhesion of 0.25, 
while the draw-bar pull of the compounds will be 47,000 
pounds, with an adhesion coefficient of 0.30. In each case 
there is seen to be a close approach to that ideal condition in 
design where utility is of first consideration, and nowhere, 
probably, can this be better illustrated than in the ratio of 
adhesive weight to tractive power as given above, which is 
plainly the present tendency in advanced locomotive prac- 
tice. 





With 62-inch Driving Wheels. 
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Piston and Hollow Piston Rod—Lehigh Valley R. R. 


large wheel appears incongruous at first sight. The character 
of the service these engines are intended for, however, fur- 
nishes good reasons for the increased wheel diameter. For 
heavy fast freight service they should be able to make a good 
record on account of reduced piston speed, while the advan- 
tage of having such an engine on the line for emergency pas- 
senger haulage in case of break down of the regular engine in 
that service, will be of no small moment on account of the 
apparent ability of these engines to haul heavy loads at high 
speed. 

The simple engines are similar to the compounds in all re- 
spects except in cylinder proportions, which are 21 by 30 


Comparing these compounds with the heavy compounds for 
mountain pushing service, it is seen that the adhesion coeffi- 
cient of 0.298 of the latter bears a striking resemblance to that 
of the new road compound, the significance of which is, that 
both classes of engines will be able to exert their maximum 
tractive effort only on a dry or sanded rail, or in other words, 
they are cylindered up to the critical point of adhesion, and 
therefore carry no unavailable dead weight. A further com- 
parison of the heavy pushers referred to above, with the 
Pittsburg 23 by 32 simple consolidation engine illustrated in 
the November, 1898, issue of the “American Engineer,” shows 
the attention to the relation of weight on drivers to power de- 
veloped at the rail, in the coefficient of 0.27, but hardly reach- 
ing the mark set by the Lehigh Valley. The tractive effort of 
the Pittsburg engine is 56,400 pounds, and the adhesive weight 
is 208,000 pounds, while the draw-bar pull of the Lehigh Val- 
ley pusher is 60,300 pounds, with 202,000 pounds of adhesive 








weight. The Pittsburg engine is the heaviest engine in the 
world, but must yield the palm of power to the lighter Lehigh 
engine. 
Some of the leading dimensions are given as follows: 
CyBaadlows, ComemOtind 6 <.cii sc on ccc ccccdevdesccecssccceceeces 17 and 28 by 30 in. 
it. steele cahhdsdesscsccepecdschbetetentedeskpine. 4cacennien 21 by 30 in. 

Driving: Wheels, OVOUCIEES «6... cccvcccccccccsscedecescncetcededeceee 62 in. 
FRI WOE BONG cacsecenccccccccecccteds ccaneasenstieedensenennninl 16 ft. 3 in, 
Tota ba Dai sextits dha tiebdenineka tan ooo w orga naradicae ttle 6 hala tiely aaa een 25 ft. 5 in. 
Height from rail to top of stack........ccicscc ccoscccces: cvccccesesces « 15 ft. 
Weight on driving wheels .-. 155,000 Ibs. 
Total weight of engine............... aaa: heaves er 

OF PFOSSUTC.... cess ceerecessesece ceseecccccccccccnescceseseseseesese: 
FROIN I a idk ond ice cctcccccccvecccasedenteccecsetestacareeeuthunnsine 66 in. 
Heating surface, firebox..... ...... 77.7 sq. ft. 

= = SOR iccciese 2809.6 sq. ft. 

> - a ciscccvsnkscdcvte,condaccasuacesiguesaniae rem % hang 
nr Rar onsea ts 0” <oresnsnon saves canes corer te aaa in 
Tubes, two in length 15 ft. lin, 
Piston hollow, DS. ccnwtsecscckaskeckaseatansauaeeal osopeles 4% in. 
Deri vings JOUPROIG Sic iccccccc ccs tccccccccccvccse-seccesceses ivckentl 844 by ll in. 
sh ove . eit debbdaqasbie o 6%: sadaedcsedens oes ae seoaewonesaapans 
Engine Cc. W. SSCS eee FH HHH! eeeeeeeeee eeer 
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LIGHT AND HEAVY CARS. 





By O. H. Reynolds. 





The writer has had occasion many times to notice the ex- 
cessively high ratio of dead weight to paying load that is so 
prominent a characteristic of wooden cars, in both freight and 
passenger service, and has been impressed with the belief that 
builders of heavy cars were not serving the best interests of 
their employers when measuring the requirements of construc- 
tion simply from the standpoint of strength, with the object 
of keeping the cost of maintenance at a low figure. This pro- 
cedure has its analogue in the now nearly obsolete practice of 
allowing a locomotive to rest, with a view to prolonging its 
life and both are accomplished at the expense of earning capaci- 
ties. The objection to a reduction of car weights on the ground 
of the light percentage of braking power, available when such 
a car is loaded, is the only one of real moment, and one that 
will doubtless be handled in due time in the way that all new 
conditions are provided for. The objection is of secondary con- 
sideration when placed against the increased capacity of the 
light car. There is already a strong desire for the reduction 
of weights of passenger trains, and there seems to be no good 
way to accomplish it except in the construction of the cars. 
The necessity for this is more forcibly brought to our attention 
when we consider that the load is a fluctuating one in all 
branches of railway service, with a possible exception in the 
coal and ore trade, and this:serves to emphasize the contention 
that cars must be of light weight relative to load capacity, in 
order to be most productive in transportation. There are good 
reasons for this view, among which are the increased 
cost of the heavier car, and an increased fuel expense 
for haulage, a two-edged sword which cuts deeply into 
the earnings, and for which no mathematical demonstration is 
necessary, since it is plain that the same quantity of 
fuel per square foot of grate must be consumed to haul one 
pound of dead weight as to haul one pound of paying load, a 
fact of the greatest significance now that we are approaching a 
limit to the size of locomotives. 


Freight Cars. 


The loading of locomotives on a tonnage basis is largely re- 
sponsible for the renewed attention to the non-paying side of 
the transportation question, with the result that the constantly 
recurring query why cars of the same nominal capacity are 
built so as to require different stencils for light weight, is not 
an easy one to answer by those that have gathered their design 
inspirations from the school of strength as the prime con- 
sideration. This fault is a glaring one in the wooden car, and 
is more in evidence perhaps in those of 40,000 pouhd capacity 
than in the later cars of greater capacity, but the fact remains 
that cars may be reduced in weight without impairing their 
usefulness as carriers, with a corresponding increase in net 
earnings. 

Proof of this is seen in the 60,000 pound capacity box cars 
of the Chesapeake & Ohio, of which the light weight is only 
25,000 pounds; a weight actually less than in average 
40,000 pound cars. This was a 34-foot sample car of which 
Mechanical Engineer Hoopes, of the office of Mr. W. S. Morris. 
Superintendent of Motive Power, says in a letter: 

“This car was built to see how light a car could be made, to 
carry a load of thirty tons. It is fitted with air brakes and 
M. C. B. couplers, was built about five years ago and placed in 
freight service. This car has been shopped several times for 
examination, and has always been found in good condition, 
requiring no repairs. We have another class of cars, of which 
we have 100, which we built with a view to having the car as 
light as possible. This is a stock car with feeding and water- 
ing arrangements. The car is 36 feet long inside and of 
30 tons capacity, weighing 27,300 pounds. The sizes of sills 
are: Outside, 4x8 inches; intermediate, 314x8 inches, and cen- 
ter, 4x8 inches. This car has eight sills. The posts and braces 






being made as light as consistent with the required strength. 
The flooring, side slats, etc., are grooved. This manner of mak- 
ing the flooring we find to be a great benefit to the car aside 
from reducing the weight, as it allows a circulation of air be- 
tween the tops of the sills and the flooring, and it causes the 
moisture to dry out much sooner than it would otherwise. We 
believe that there is entirely too much timber put in most 
freight cars, and not enough attention given to the truss rods. 
This latter car has four rods, with a truss 20 inches deep 
below the sills. All castings of the car body and truck are of 
malleable iron. The feeding and watering troughs are of 
pressed steel. These cars were built about four years ago, and 
have proved to be good substantial cars of their kind, not hav- 
ing sagged or given way at any part of the framing. They 
weigh between 5,000 and 6,000 pounds less than most cars of 
the type, size and capacity, and are just as serviceable.” 

This is a practical application of Mr. Morris’ policy of in- 
creasing net earnings by hauling a pound of paying freight 
for every pound of reduction in weight of car, and this was 
done before the tonnage question had become a live issue. The 
framing of Mr. Morris’ stock car is shown in Fig. 1. It is also 
very light. 

A reference was just made to malleable iron castings as one 
of the factors in reducing weight, and they always play an im- 
portant part in the scheme of lowering the light weight of 
cars. The value of malleable iron in this special field is well 
told by Mr. Eugene Chamberlain, in his paper on “Malleable 
Iron in Car Construction,” read before the Central Railway 
Club, in which he said: 

“Now as to the question of dead weights: With a reduction 
of from 1,300 to 1,500 pounds per car of 60,000 pounds capacity, 
as compared with gray iron castings, we readily see that an 
extra car might be easily added to each train of 15 cars without 
placing any additional tax upon the motive power. Or, assum- 
ing that a railroad company is deriving a revenue for carrying 
20,000 pounds of gray iron castings, could not this revenue 
in all fairness be credited to the original cast of malleable iron 
castings as the producing cause? This does not occur once a 
year or once a month only, but is in evidence every trip of the 
train, thus adding strength to the argument we seek to ad- 
vance, and creating a revenue for the company from an ap- 
parently undiscovered source. If we take what statistics 
show it costs a railroad company per ton per mile to haul 
freight, and a car will average say twenty miles a day for a 
year, and there is a reduction in dead weight of 1,300 to 1,500 
pounds per car on account of using malleable castings, a sim- 
ple calculation with the foregoing figures as a basis, will 
readily demonstrate that the company is deriving a yearly 
revenue equal to one-half the original cost of the malleable 
castings used on the car. Add to this a reduction in the 
stock of castings necessary for a company to carry on. account 
of less breakage of malleable iron as against grey iron castings, 
and we secure a sum total that would seem to recommend 
malleable iron castings for general use in car and locomotive 
construction and repairs.” 

The ratio of paying load to dead load in the case of the light 
wooden box car of the Chesapeake & Ohio is 2.4. This is prob- 
ably as high as wooden construction will permit for box 
cars, but a slightly higher ratio (2.53) is found in the 80,000 
pound wooden gondola cars of the Illinois Central, which is no 
doubt the limiting figure for wood. These cars weigh 31,500 
pounds empty. Steel, however, presents means of raising the 
ratio of load capacity to dead weight, and we*find such propor- 
tion on some 100,000 pound steel cars to be 3.8. These cars are 
for ore service, and are only 26 feet long, they therefore vague- 
ly indicate what may be done in the design of the all steel box 
car which is yet to come. There are, however, sufficient data 
to be gathered from the steel cars already. built to show the 
advantages of that construction, in reducing the number of 
cars to the train, and therefore the resistance on curves, as 
well as increasing the tonnage per car, all of which results 
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Fig. 1.—Light Stock Car—Chesapeake & Ohio Ry. 





Fig. 2.—Light Passenger Car—Boston & Albany R. R. 
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are desirable to attain when considering economy in transpor- 
tation. That these advantages are not chimerical is now well 
known, that they are not obtained at a prohibitive cost may 
be seen by a comparison of the cost per ton of capacity for 
the wooden 60,000 pound car and the steel 100,000 pound car. 
The cost of the former will be not far from $500, and of the 
latter about $800. Assuming these prices to be correct, the 
cost per ton of capacity will be practically $16 for each car, and 
here is to be found the reason for the recent large orders for 
large capacity steel cars. 

The interest awakened in the large car in this country has 
led to some investigation of its status if pitted against foreign 
cars in the same service, which resulted in a comparison of 
two coal trains—one English and one American, by Vice-Presi- 
dent Joseph Price, of the Grand Trunk. The English train 
was made up of 57 coal cars, having a total weight of 852 tons, 
and the American train had 24 gondolas, the loaded weight of 
which was 919 tons. The paying load per cent of the English 
train was 51.71, and of the American, 61.11. The English 
train had 130.axles and the American 109. This comparison 
shows the lage capacity of the American cars to be advan- 
tageous, but occasion was taken to explain that the conditions 
in England were such as preclude the possibility of following 
American practice, owing to certain restrictions in tunnel di- 
mensions and turntables. 

Passenger Cars. 

It is worthy of comment, that while there is such a well 
defined recognition at this time of the necessity of a high per- 
centage of capacity to light weight in a freight car, the propor- 
tion of weight hauled per unit of paying load in a passenger 
car is neglected, ag» the rivalry of competing lines is a 
constant incentive to furnish better and roomier accom- 
modations, with retiring rooms, vestibules and other luxuries 
unknown in the older equipment. Some first-class coaches of 
to-day will average 65,000 pounds in weight, and seat 60 people, 
which means a dead weight of 1,000 pounds to be hauled for 
each passenger when the car is filled. The coach of only a 
few years ago weighed 38,000 pounds and seated the same num- 
ber of passengers as above, with 630 pounds of car per pas- 
senger. The initial cost of these later cars also helps to swell 
the loss side of the account, for they cost from $6,000 to $8,000 
as against $3,500 to $4,500 for the car with the fewer palatial 
b‘ds for patronage. 

The acme of extravagance is reserved, however, for the 
sleeping car service, where the gap between first cost and seat- 
ing capacity widens to an unbusinesslike degree. The cost for 
the least magnificent of these is from $15,000 to $20,000, and 
runs into a higher figure for the more pretentious creations. 
The average weight of these cars is about 95,000 pounds, and 
the seating capacity is 24 people for a twelve section car. The 
load necessary to carry one passenger is about 4,000 
pounds in this case, but a worse situation presents itself when 
it is stated that some of these cars are seldom loaded to their 
full capacity. 

In direct harmony with these heavy American cars is the 
English sleeping car with a seating capacity of 16 passengers 
and a weight of 50,000 pounds, which gives a ratio of dead 
weight to passenger a little lower than that of our sleeping 
car, the cost, however, is quite different, averaging $6,000 to 
$7,000, or the price of our first-class coach. These figures it 
must be understood refer to the English design of sleeper, and 
not to the American, which is in service on some foreign 
lines. The English composite car, carrying first, second and 
third-class passengers, of which we have no cvunterpart in 
this country, weighs about 42,000 pounds, and seats 33 people. 
The cost of this car is $4,000; the dead weight per passenger 
is 1,200 pounds, somewhat more than ours, for a service no 
better than is furnished by our best modern coaches. 

Since about 1870 the weight of passenger cars has steadily 
increased, while the seating capacity has to an appreciable ex- 
tent become less rather than greater, against the protests of 






the officers responsible for their design. Vestibules and end 
corridors, the latter separated by bulkheads from the seating 
room of the coach, together with heavier framing, all con- 
tributed to greater weight without any returns in capacity. 
A letter from Mr. F. D. Adams, the veteran Master Car Builder 
of the Boston & Albany, on this subject of passenger car con- 
struction, contains some interesting points. Mr. Adams 
writes: 


“T used to feel much interested in this matter (light con- 
struction); as I believe that railway companies haul much 
more dead weight in their passenger equipment than is neces- 
sary to the passengers carried. The tendency of late years 
has been to have in mind the strengthening of cars, and to 
do this large amounts of iron and heavier timbers have 
been used instead of trying to get strength with 
least weight. One car in particular was built at 
Allston shops about twenty years ago, and is now in 
service, in good condition. It weighed when placed in ser- 
vice, only 36,000 pounds, and seated 76 passengers. This car 
has been in continuous service ever since, and looks in as good 
shape as cars that weigh 20,000 pounds more. The material 
was. cut down everywhere possible. The sills were 4x7 inches; 
the window posts only %x3% inches; floor was double %-inch 
thick, and lining under; roof boards were % inch thick; panel- 
ling outside and inside only % inch thick, but was thoroughly 
glued with strong glue with canvas all over inside; carlins % 
inch thick strengthened with iron every 6 feet. The furring 
between window posts was cross-braced, locked together and 
only % inch thick, but all was carefully fitted and glued, the 
workmanship carefully done, and the result shows for itself. 
This car has done as much service as any other, being run in 
regular trains without favor, and is still good for many years 
yet. I supported my cars differently from any one else, by 
using an arch under the window rail, stepped into the sill on 
each side or rather both sides of the window posts, with rods 
from the arch down through the sill, and putting a saddle at 
top of the arch for the rod to pass through between them. The 
outside one was carefully fitted into the post and glued and 
screwed. The arches were %x5 inches, and the inside one 
glued and screwed to the post also, and the inside lining was 
fitted snug to it. This arch took the place of the heavy truss 
plank usually used, and did not weigh more than one-eighth 
as much, while sustaining more weight. There is one thing I 
will admit in connection with light cars, they cannot be made 
to ride as easy as heavier cars.” 

This is a valuable contribution to the literature of light 
cars from an eminent authority, and it carries an important 
moral in the fact that passenger coaches may be built with 
a dead weight of 470 pounds per passenger, and still stand 
up under the ravages of 20 years’ service. 

Through the courtesy of Mr. Thomas B. Purves, Jr., Super- 
intendent of Rolling Stock of the Boston & Albany, we illus- 
trate in Fig. 2 the framing of their standard coach. Referring 
to the light car built by Mr. Adams, and his present standard, 
Mr. Purves says: “Coach 44 (the car described by Mr. Adams) 
was built in 1897, and is the lightest car we have. The weight 
of the body of the car is 23,970 pounds, and trucks 12,020 
pounds; making a total weight of 35,990 pounds. This car has 
a seating capacity of 76 passengers. I regret very much 
that we have no blue prints or drawings of this car. I send 
you blue prints of our standard passenger car; the weight of 
body of this car is 34,100 pounds, and weight of trucks 19,380 
pounds, a total weight of 53,480 pounds.” 

This car has a seating capacity of 78 passengers, which 
means the respectable ratio of 685 pounds of car to one pas- 
senger, and while somewhat heavier than car No. 44, it makes 
a showing decidedly favorable to its designers at a period 
when the tendency is to increase weight. The framing carries 
its own lesson without comment. 

A strictly modern car embracing every known expedient to 
reduce weight, and at the same time retain all of the outward 
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points of the standard car of the road, is seen in Fig. 3, which 
illustrates the framing of the light car built by the New York, 
New Haven & Hartford. It shows one of the latest revivals of 
interest in light cars, and without doubt exemplifies 
very nearly the limit at which framing can be cut in dimen- 
sions with our present construction. This car is 56 feet 5 
inches long and 9 feet 6 inches wide over sills. It has vesti- 
bules and is fitted with all equipments familiar to the best 
practice, but weighs only 51,750 pounds, which is nearly 8,000 
pounds less than the other cars of the same size on the road, 
and gives 690 pounds of car per passenger. Attention is 
directed to the details of this car; they will be found interest- 
ing enough to dwell upon. The roofing is 3% inch thick; all 
carlins are % inch thick; side posts are 7%x3% inches; belt 
rail 1144 inches thick; sheathing % inch; flooring % inch for 
lower course, and % inch for upper; sills, center and out- 
side, 4144x7% inches, two intermediate, 3x7%4 inches. 

The overhang is supported by a truss passing over the 
braces and under the belt rail, with the ends passing through 
the sills at each side of the body bolster, the lifting effect being 
produced by the turnbuckle shown. This car was built in the 
fall of 1896. It was designed by Mr. E. E. Pratt, one of our 
veteran Master Car Builders, but who is now Superintendent of 
Buildings of the above road, and built by Mr. Appleyard, Mas- 
ter Car Builder of the N. Y., N. H. & H. at the New Haven 
shops. idr. Pratt, while at the head of the New England car 
department, was for years an ardent advocate of light con- 
struction, and does not think that a car must necessarily be 
heavy in order to ride smoothly, as the following extracts 
from his letter referring to the light car of the New Haven 
road Will show; in this connection he writes: 

“This car is running now in the five-hour trains between 
New York and Boston, via the Air Line Route, and has been in 
that service ever since it was built. As that is one of the 
most important trains and largely patronized, it would seem 
that it has given entire satisfaction or it would not have been 
kept in that service. I believe that it is feasible to 
have light weight cars, and that they can be made as com- 
fortable riding as any car in existence. The car can be light- 
ened up a good deal, as the effort in that case was entirely con- 
fined to the body of the car. Twelve years ago I built a light 
weight car and constructed the trucks on the light principle. 
The trucks when complete weighed 16,000 pounds, while the 
trucks under this car (the New Haven) were of the standard 
pattern of trucks, which we put under the parlor cars of this 
road, and weigh something like 21,000 pounds. The 16,000 
pound trucks have now been in service twelve years, and are 
still in fine condition, while the repairs on them have been 
very light in comparison with the trucks of ordinary build.” 

The Manhattan Elevated cars of about 1880 furnish another 
example of light construction that must not be passed un- 
noticed. These cars were constructed for a service where light 
weight was of prime consideration. The length inside is 38 
feet 6 inches, and the weight about 30,000 pounds, while the 
seating capacity is 48 passengers. The ratio of dead load to 
passenger is about 625 pounds for the rated capacity of the car, 
which is more than doubled during the rush hours. 

If further confirmation were necessary to show that the net 
revenue of railways was made to languish by the heavy car 
fad, it will we believe, be forthcoming in the not very remote 
future, when the rapidly closing avenues for retrenchment in 
operating expenses will force a reduction of weight to a rea- 
sonable and paying ratio of load hauled. 








The use of electro magnets is proposed for the recovery of a 
large number of steel rails which were sunk in the Ohio River. 
The “Electrical World” states that a crane boat will be equip- 
Ded with waterproof magnets capable of lifting 4,000 pounds 
each. The work will be done by the Langton Electric Com- 
pany, Pittsburg, Pa. 


CAST STEEL SIDE RODS. 





Philadelphia & Reading Railway. 





The illustration of side rods herewith, represents the prac- 
tice of the Philadelphia & Reading, as applied to consolida- 
tion engines, and is printed by courtesy of Mr. E. EB. Davis, 
Assistant Superintendent of Motive Power and Rolling Equip- 
ment. Evidence of careful thought is seen in this design, par- 
ticularly in the ribbing over the ends, a place where a com- 
bination of strength and lightness is required as much as in 
any part of the rod, for the reason that a very light section 
may be made here, and one that will successfully resist all 
piston stresses, but at the same time the bushing may get 
loose. The rib should prevent this action while still preserv- 
ing a proper degree of lightness at the end. There are now 
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Cast Steel Side Rods. 
Philadelphia & Reading Ry. 


by ---—. 9--- 


50 sets of these rods in service, and they are so satisfactory 
that all consolidation locomotives on the road are to be fitted 
with them. 

A comparison of the cost of these with wrought iron rods 
for the same class of engine shows the steel rods to be some- 
wnat higher than wrought iron by the figures furnished by 
Mr. Davis. 


Cast Steel. 
Full set of cast steel rods, finished, weight, 820 pounds. 
Cost of labor, alilsinigt 20006 6cciccicicdidcccscacs a0:00 66 eee 
Total cost of rods without brasses.......... ceuceede tu Qe 


Wrought Iron. ; 
Full set of wrought iron rods, finished, 810 pounds. 
Coast of labor, Stebineg rode: sé ii icici cei «.-- $19.58 
Total cost of rods without brasses.............. wcote Gmee 
The cost of labor for the steel is less, and the difference in 
the total cost is therefore to be ascribed to the present high 


‘price of the steel, which was due in part to rigid specifications. 


The specifications for this material called for tensile strengtn 
between 60,000 and 75,000 lbs. per square inch; and the elon- 
gation 30 per cent. for 60,000 lbs. tensile strength and 24 per 
cent. for 75,000 Ibs. 

We have no record of the tests on the heats used by the 
Sargent Company for the rods which they have furnished to 
this road, but the following table of limits represents the 
chemical constituents of the metal regularly produced for 
general steel castings: 


Per cent. Per cent. 
Silicon............0.80 to 0.40 | Sulphur.. .......... 0.03 to 0.04 
reeeeseseeVe: to 0.30 Phosphorus eeeeeene 0.025 to 0.035 
eveee 0.70 to 0.90 
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The metal furnished the Philadelphia and Reading is the 
same as that furnished to the Chicago and Northwestern, the 
test record of which is as follows: 


Steel Castings for the C. & N. W. Ry. 


Tensile 
—Original.— —After fracture.— strength 
Date. Dimension. Area. Dimension, Area. per sq. in. 
Jan. 5, 1899...... Siises -1854 ; -430 69,300 
SD a gs6i Gviees ose 9850 -7620 «156 A477 62,508 
Feb. 14, 1899........... - 1.0000 7854 .710 3959 62,906 
Feb. 22, 1890. .........0. 1.0000 7854 761 4548 66,068 
Elongation. Reduction of Elongation. Reduction of 
In8in. PerCent. Area%. In8in. PerCent. Area%. 
1.94 24.25 45.22 2.28 28.50 49.59 
2.05 25.62 42.33 2.02 25.26 42.09 


In this connection the record of seven tests on material fur- 
nished to the United States Government, the last two of which 
were made at St. Paul by the Government Inspector, are in- 
teresting: 


Steel Castings for the United States Government. 
Shoulders 3 inches. 


Tensile Elongation 
Strength Per Cent. Reduction of 
Per Sq. In in 2 inches. Area %. 

62,750 32. 50.0 
66,500 31. 48.5 | 
68,900 31. 39.3 
67,650 30. 45.75 
70,000 - 29. 42.4 
70,250 35. 45. 
69,850 $2.5 46. 





With a reduction of the price of the castings, the steel rods 
will be cheaper than those of iron. There appears to be no 
good reason why the cast steel rods should not be used when 
experience in casting permits of reducing the cost to that of 
producing other similar steel castings. This case may be 
considered as experimental. It is too early to express opin- 
ions as to the practice beyond a statement of the satisfaction 
which has led to their adoption in this case. It seems advisable, 
however, that caution should be exercised in the reduction of 
machine work on steel castings of such importance, because of 
the possibility of defects in the castings, which are to be found 
only by machining, and it is proper to raise the question 
whether the amount of machining may safely be reduced until 
such time as steel makers are more sure of their product. 








At the March meeting of the Central Railroad Club a com- 
mittee on car roofs, consisting of Messrs. Waitt, Macbeth and 
Mackenzie, presented a report that reviewed everything in 
the semblance of a roof cover, from the single and double 
boar@ to and through the various types of composite 
metal and wood roofs. After stating the  prerequi- 
sites of a perfect roof, the committee gave it as their opinion 
that the best type of car roof, that is, the one most fully 
meeting the qualifications named, is one having a complete 
metal protective roof for excluding moisture, cinders and 
dust. This metal roof, being composed of short sheets of gal- 
vanized iron, extending from plate to ridge pole, and so ap- 
plied that they can be removed without having to remove the 
outer roof boards. This metal to have laid over it, with an 
air space between, a single course of matched boards. The 
whole to be thoroughly secured together and to the car by 
bolts and long wood screws. In addition to this, it was rec- 
ommended that a course of sheathing be laid on the under 
side of the ceiling lengthwise of the car as a protection 
against punctures of the metal sheets when loading and un- 
loading freight. The cost of such sheathing would amount 
to not over $8 per car and would save many times that 
amount in repairs and claims for damages to freight. 





There are 55 war vessels contracted for or now building for 
the United States Navy, according to the report of Admiral 
Hichborn, Chief Naval Constructor. The following are the 
proportions completed: 


Conditions. 
aoe. - Deiliers. we Sant, 
ewpo ews 
Sontecky oo 83 
Illinois * 62 
Alabama Cramps 76 
Wisconsin Union Iron Works 





COPPMUNICATIONS. 





RAILROADS AND THE CAR COMBINATION. 





Editor “American Engineer:”’ 


~I am overwhelmed with letters based on a statement that the 
New York “Herald” of the 14th represented this company as 
being dissatisfied with the Car Trust, so-called. 

I desire to say that it is my point of view that the legitimate 
business of a railway company is transportation, and the 
nearer it sticks to its legitimate business the better for it. 

I know of no reason why the trust cannot manufacture at 
as low a cost as the constituent companies have manufac- 
tured, and until there is some evidence that the trust intends 
to exact exorbitant profits, I can see no reason for railway 
companies even considering the problem of manufacturing 
cars. Therefore you may say that the Chicago Great Western 
Company has no intention whatever of entering into the 
business of manufacturing cars. 

A. B. STICKNEY, 
President Chicago Great Western Ry. 
St. Paul, Minn., March 18, 1899. 





THE RESISTANCE OR LAGGING OF LOCOMOTIVE 
VALVES 


_—__—. 





Editor American Engineer: 


In the March number of the American Engineer the opin- 
ion is expressed by yourself and Mr. Henderson that the de- 
signed port openings in locomotives are not obtained, even 
when piston valves are used, owing to the springing of the 
gears. 

It seems to me that if this were true to any appreciable ex- 
tent, the engines would be rendered inoperative at short cut- 
offs. In a large proportion of locomotives not more than 4 
or % inch openings are obtained in the earlier cut-offs, and a 
very little lost motion and springing of the valve would wipe 
this out altogether. Old engines with unbalanced slide valves 
could not be made to run under such conditions. 

Now, as practice never upsets correct theory, it is evident 
that Mr, Henderson and yourself have overlooked a very im- 
portant factor in the correct understanding of valve motions, 
viz., the inertia of the valve. As the deceleration of the valve 
is greatest during the last quarter of its stroke, during which 
the port opening is effected, it is evident that all elasticity and 
lost motion of the-gear is taken up and added to the stroke of 
the valve, thereby increasing instead of diminishing the port 
openings. This is, of course, especially true of piston and bal- 
anced slide valves operated at high speeds. 

W. F. CLEVELAND. 

Philadelphia, March 3, 1899. 

[Our correspondent would be right in his view of the effect 
of inertia of valves, if they were perfectly balanced, and our 
criticism was directed to the valves that are not perfectly bal- 
anced and to those of the piston type which are so made as 
to permit steam pressure to set the packing strips out against 
the casing. Piston valves are now in use which are so made, 
and are little better than balanced slide valves because of this 
trouble with the packing. Returing to slide valves, we would 
remind our correspondent of the tests on large and small 
valves on the Chicago & Northwestern, reported on page 356 
of our issue of October, 1897; also the experience on the same 
road recorded in the Proceedings of the Western Railway Club, 
September, 1896, page 21, and April, 1897, page 377.—Editor.] 








FEED WATER HEATERS FOR LOCOMOTIVES. 
Editor American Engineer: 

I have always believed that it would pay to try to use feed 
water heaters on locomotives, and I cannot see any insur- 
mountable mechanical difficulties in the way. The idea is not 
at all new, and the articles on pages 20 and 27 of your January 
issue reminded me of a heater that the late Mr. W. S. Hud- 
son, of the Rogers Locomotive Works, designed’ in 1859, and 
fitted to a number of engines for the Southern Railroad of Chili. 
It consisted of a cylinder, about 16 inches in diameter and per- 
haps six feet long, carried back of the cylinder saddle and 
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between the frames. The feed water passed through the cylin- 
der from one end to the other, and came into contact with a 
number of tubes through which steam from the exhaust pipe 
was led and was afterward returned to the front end and 
directed up the stack. This heater was used for some time, 
and I do not know why it was abandoned, but probably be- 
cause, with the comparatively small demands made on the 
boilers of that day, the need of feed heating was not felt, 
and it was difficult to measure the advantage of such devices 
at that time. 

I agree with Mr, Francis W. Dean in the opinion he expressed 
in his excellent paper on boilers, read in December before the 
New England Railroad Club. Mr. Dean said that the great 
possibility of heating the feed water by the exhaust steam 
from the locomotive frequently occurs to engineers, and, al- 
though it is not received with much patience, it ought to be 
studied out to success. ‘“‘It takes only about one-sixth of the 
steam from the exhaust to raise the temperature of the feed 
water from fifty degrees to two hundred degrees, and this would 
save about fifteen per cent. of the fuel. As the locomotives in 
this country use about one-third of the coal mined, or over 
fifty millions of tons per year, this means an enormous saving 
in money. I am glad to see that one of the railroad clubs has 
been discussing the best use of the exhaust of the air pump. 
This might be used for heating the feed. If the feed can be 
heated it will necessitate the use of pumps instead of injec- 
tors, and, moreover, pumps driven by the main engine, instead 
of steam pumps, for the use of the latter gives more exhaust 
to deal with.” A. E. 








DISCIPLINE AND EDUCATION OF RAILWAY EM- 
PLOYEES. 





Editor “American Engineer:” 

Thus far the discussion in your pages on the question of dis- 
cipline has brought out only one adverse opinion, that signed 
“Master Mechanic’ on page 83 of the March number, and I 
would like to know the opinions of some of the real good 
railroad men who are opposed to the plan. There are many 
such, and they have some excellent reasons for objecting to the 
system which, I hope, will be brought forward now. 

I think well of the idea of the system inaugurated by Mr. 
Brown, but think that the opinions expressed in your paper 
are entirely too favorable. In order to use the system satis- 
factorily, the greatest care must be used in its administration 
and it cannot be allowed to take care of itself as I be- 
lieve many think it will do. It requires even more of the per- 
sonal attention of the officers than the old plan of suspen- 
sion. I do not believe I am wrong in thinking that the im- 
portance of this is not generally realized. 

The debit and credit system, when looked at in one way, ap- 
pears to be the fairest method of dealing with the faults and 
merits of men, but is it not very unfair to the younger men. 
The old and seasoned engineers, for example, very seldom get 
into trouble, and this is not entirely due to their reliability, 
but rather to a large extent to the fact that they have the best 
runs, where they are associated with the best crews and the 
most favorable conditions for satisfactory service. Not so with 
the younger men who are given the vastly more difficult work 
of handling the extras and way freights. It is easy to handle 
passenger trains and fast through freight, where the entire 
crews are selected for their good records as compared with 
the extra running and the handling of the trains that are not 
taken care of by the dispatchers and officers. A young man 
running extra has to put up with the worst of the crews and 
in my opinion he does not find the system so satisfactory. 
Also the young men who are running “extra” do not find the 
Suspension so burdensome because they expect to “lay off” 
once in a while anyway, because of the fluctuations in busi- 
ness. Now, I submit that it is better for these men to be 
able to ‘clear up” their records by suspension, after getting 
into trouble, than to hold the record against them as long as 
they are on the road. While they may be judged to be to 
blame, it is true that their surroundings are often contributary 
and I think with “Master Mechanic,” that the new plan dis- 
courages them and prevents them from doing their best work 
to put themselves on their feet again. 





Another fault with the Brown system, and it is a serious 
one, is that when a crew desires to be relieved from associa- 
tion with a certain member, say a conductor or engineer, they 
can avail themselves of the opportunity to “snuff him out” 
after he has received nearly enough demerit marks to cause 


his dismissal. If a man has, say, 50 out of the 60 marks 
that would cause his discharge, the rest of the crew can easily 
report enough little things to secure the other 10 marks and 
get rid of the man without his being able to defend himseif, 
and when he is not to blame. 

There are other objections, and perhaps some that are more 
important than these, and, in fairness, they ought to be brought - 
out and removed if possible because there is a great deal 
that is good in the system. SUPT. 








THE M. C. B. COUPLER ABROAD. 





Editor “American Engineer:” 


Since writing the communication on “The M. C. B. Coupler 
Abroad,” printed in your February number (page 44), I have 
frequently heard the question asked, whether or not the ver- 
tical plane coupler, in its present form, as used in this coun- 
try, is applicable to the European type of freight cars. As a 
matter of information, I would like to state that the Nessel- 
dorf Car Manufacturing Company, of the city of the same 
name, has recently, in co-operation with a large American car 
coupler company, brought out a draft rigging for that purpose, 
which is reported to be quite satisfactory. This is mentioned 
because it is one of the first designs in that line, showing that 
the idea is practical, and it will no doubt be followed by others 
suitable to the various makes and dimensions of cars, 

The railroad men generally in Continental Europe have be- 
come familiar with most types of M. C. B. couplers used 
in this country, through visits here as well as through work- 
ing models sent from here for that purpose. Information is 
also at hand to the effect that a test is at present being 
made on the Stramberg-Wendorf line with American couplers, 
and that a number of railroad men from Germany and other 
European countries have visited Stramberg during the last 
two or three months for the purpose of noting the perform- 
ance of the couplers. EDW. GRAFSTROM, 

P.C.C. & St. L. Ry. 

Columbus, O., March 13, 1899. 








RAILROAD EARNINGS IN 1898. 


The preliminary report of the income account of railways in 
the United States for the year ended June 30, 1898, reported to 
the Interstate Commerce Commission, has been issued. The 
report includes the returns of 720 lines, with an aggregate 
mileage of 181,333 miles. The receipts of the year were: Pas- 
senger service, $333,892,782; freight service, $874,865,487; other 
earnings from operation, $30,765,111; gross earnings, $1,238,523,- 
380; operating expenses, $811,241,458; income from operation, 
$427,281,922. 

The increase of gross earnings over the previous year was 
$165,161,583. Operating expenses increased $58,716,594, and in- 
come, $57,716,918. Gross earnings per mile increased $708; oper- 
ating expenses, $368; income, $340. These are the largest figures 
reported since 1892, and the income account shows an increase 
of $410 a mile over the report for 1894. 

The total income of the railroads for the year 1897-98 was 
$466,790,116. Dividends were paid amounting to $65,995,515. Other 
deductions (interest on bonds, taxes, etc.), $358,189,202, leaves a 
surplus from operations of the year of $42,604,999. The corre- 
sponding item for the previous year showed a deficit from 
operations of $1,412,399. Statistician Adams adds: 

“The amount of dividends stated does not include those de- 
clared upon the stock of lines operated under lease. This report 
is confined to operating roads. The amount of dividends de- 
clared for operating roads exceeds the amount of dividends 
declared for the previous year by $6,839,337. This fact, taken in 
connection with the increased surplus, suggests in another way 
the revival of prosperity for American railways.” 
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Ten-Wheel Passenger Locomotive—Buffalo, Rochester & Pittsburgh Ry. 
The Brooks Locomotive Works, Builders. 


BROOKS TEN-WHEEL PASSENGER LOCOMOTIVE. 





Buffalo, Rochester & Pittsburgh Railway. 


The Brooks Locomotive Works have recently completed a 
lot of five ten-wheel passenger locomotives for the B., R. & 
P. Ry., which are represented by the accompanying illustra- 
tion. These locomotives are of the simple type, with piston 
valves 10 inches in diameter and cylinders 18x26 inches. The 
valves are somewhat reduced in diameter from former sizes, 
and the valve stems are fitted with knuckle joints; the latter 
feature is an important return to old practice, for many still 
believe the old flexible connection between the valve rod and 
valve stem to be preferable in every respect to the later rigid 
form of connection, even if there is an extra joint. to keep 
tight and free from lost motion. 

The smokebox is Mr. J. Snowden Bell’s patent short-form, 
with his spark arrester, its use in this design being another 
indication of the increasing popularity of short smoke boxes. 
The use of piston valves permits of a favorable location of the 
links and a good link radius. The valve stems are.in line with 
the frames and directly over their centers, and it was noi 
necessary to locate the rocker boxes with a view of getting 
them into a narrow space between the wheels. In this case 
the rocker boxes are placed below the upper bars of the frame 
and inside of the forward driving wheels. Both top and bottom 
rocker arms are inside of the frames and upon the inside end 
of the rocker shaft. The valve motion in this case is admirably 
direct. The lower rocker arms are connected directly to the 
link blocks, without the lever and hanger complications that 
are often used when the rocker shaft must come out between 
the driving wheels. This arrangement is as simple as that of 
an eight-wheel engine. 

There is evidence of some attention to strength in the crank- 
pins, as calculation shows a fiber stress of 15,400 pounds per 
square inch on the main pins at the hub, under a bending 
moment due to boiler pressure, and assuming one pin to resist 
the whole force. This is an exceedingly favorable fiber stress, 
and the pins must be considered as safely designed, and they 
will probably give a good account of themselves. A de- 
parture in the arrangement of the front driving spring from 
former practice of these builders will be noted. This spring now 
passes under the frame directly to the top of the driving box, 





dispensing entirely with the saddle. This effort to simplify de- 
sign and reduce the number of pieces is commendable, but it 
is open to question whether springs should have rubbing con- 
tacts at their ends. 

These engines will exert a starting effort of 22,000 pounds 
under very unfavorable rail conditions and without sand, hav- 
ing a weight of 108,000 pounds on drivers, which gives a ratio 
of tractive power to adhesive weight of 0.2. 

Among the other features of the design we note the Player. 
Belpaire boiler, brakes on the truck wheels, the location of 
the driving brake cylinder under the boiler and immediately 
back of the forward axle. The top of the cylinder may be seen 
over the top of the forward driving wheel in the photograph. 
The brake shoes are behind the driving wheels. At the cylin- 
ders the frames widen into slabs 9% inches deep by 4 inches 
wide. The leading dimensions of the design are given in the 
following table: 

Ten-Wheel Passenger Locomotive. 


I 6s Jena dpm awe. anid 55a <b se each ae ata meer Sask ceens dete eat eeet 4 ft. 8% in. 
Kind “ot DUE Ka Apu saced DA Rds dba Seesaw ab ean Neds cb cbanneted Bituminous coal 
Weight on NE aca cuaNecccdewarecaSSieks secdscesnacepuaeceate 108,000 Ibs. 
Ro Foca dds eds ketacncaneo esis dusdaces siauianeeesy ,000 ** 
ns 7 RD int cndGnbn.0¥0oh he Kae seradcchnvabactarewer 142,000 ‘* 


tender loaded 
General Dimensions. 


Wheel base, total of engine...............ceeees 
SUNN San ve sunesddcvsise Javenstcobs 


total, engine and tender....... 

Length over all, engine ease An eal ch Cdvis was nko beth é 
“e total, engine and tender.. Fe: 

Height, center of boiler above oo Sethe 9 





a. 2 

* DE I, BR RO 5 6566 6 kee eed Giccnd ccccdsveccs 14 ft. 11% in. 

Heating surface, at Fe abids eas odo o 00550 ibccecescsseneaks 166 sq. ft. 
NE Da sda Fas BOGL Cades cccdvecsvassecesueeee 1,82 “ 
" a CIE Re ab tralx Wen av aiden Sa Seed bneceeete . BR 
ao ora oe santana Madd Chia cbc ncdoucsstscdcanpannxadl 30.6 ‘* 

Wheels and Journals. 

SOUTER nets 6aiv0 tin cit dcnvescccsccedcnstguebeetke 69 in. 

= SE it ROOTE: o a ca Gr e 6:0k555 600 Coepsccesesnesvensat Cast steel 
Truck wheels, pn gi 30% i 


Journals, driving axle.. 


eee eeenee 


PwOeREREOEE OU C ES UPC CEC CCE CCCCCCOCOOOOCOCOCOCOOOO COCO eS SD 


Cylinders, diameter 

I I sick: Cake on yWacelemager tice <bédeecebatowemsaseccesiede 

ey On. Mss os tao cinkdes os ous 0cd bp dbSinsbavensencseeesss cones 314 in. 

Main rod, length center to center.............ccceeeeeeee pent sane eee 116 in. 

Steam ports, sength 
“ “ WwW 





Re EER te RS Soper emery erie 
NE SAE SORE GEOG aia ec vcd 5 og fo ch FREES ivncass Cas vabecroned 
I IN os i065 00's ixccah a hand heise Soeoe tects coniemaoseteds 


Valves. 
Valves, ai cok ay ccinvdep es Hecadasbeees oc ch etecebead 
BrOatemt CLAVE 2.0 cccccccisccccecvccapecccceccsecccsosecctsovcese 
« steam la (inside) SPR EN Se PAT 





exhaust lap or clearance (outside) 
Lead in full gear (negative)............seeeeeee 
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Boiler. 
Boiler, po Se a Pe Me ree teen nae seme eae Player improved Belpaire 
Waren OCG DUI ois acc isn rintncdscvesesscesinceackac 200 lbs, 
+ thickness of Mee OO OO vin olds ain icc Sectcck ccecdaencd 56 in, 
ig MIDE ska< Aan udhsX ee ctnccdeonta dual ucukeore in, 
Kes CURSO GE WE ONs C2 ob ice cia cada ee he kc bokecacacencecivcddnts in, 
CROWES GDUOE, SURO WEI oi 5 oknscs cadcicicisbincaddccscoccdsds Direct stays 
Dome, a apt iy eR FA COR Ae AL AMEN Ge AS 30 in. 

Firebox 
Py rer, I a2 bccn at co ncgeea cawrwasesyn ws Long, over frames 
UMN eaeice dca chdacks case dace Hohebcenstencekccdbdcdcnuebenhiss 108 in, 
" WEEE Sc danuslndendd edadeiscsbkssanndeainbiesivcubseceberacetwas 42 in. 
ie depth, —— debdstERS Oss sesaedt! each oeeketad ensaawasekwasbon 75 in, 
*: GEE So dpviesss ovedeccdeduweksn Lebvuerugecssceaecbbadeucs 60 in, 
= thickness of sheets............ Crown, % in.; tube, % in.; side 

and back, % in. 
“4 PR GOON oe siiin bcs on cite catane buatas Cikelds ccenandisiwtead On studs 
= mud ring width....... Back, 3% in.; sides, 3% in.; front, 4 in. 
53 water space at top..... Back, 4% in.; sides, 6 in. : front. 4 in. 
RUOU, NOE GE hidetidtnates cddicactbdesadbecéantdecnideveiaucecntakans Ay 
e PCN CEN sans ca SuevivcsSdandece cecdsdataccdd 
T.- Ramage COT CU Cis ics h ik diss Caec'ees ceceedeccee 13 ft. sig 9 
Smoke Box 

Smoke OO. nes, CI eth icvecdccncaucesacdadeeekeonetes 65 in 
* length GPG SN QUIN civ i cacsavcdseeecedsdasdscconcai 61 in 

Tender. 
Tank, capacity for water AOE Ee SANIT EPP TEE ET OP PE 4,500 gals. 
YOM TAvkss dbkdeeticesbeaudesnneebene 10 tons 
z ype CO CRN SIS 6 aig ig i oddsinckccgnnna dies tecanccraucebeeds Steel channel 
Or Mic nxdues catcdksdcatecaondasdteusesset weseéckas Double elliptic 
Diameter Oi Wo onidcten char WNsads codinaxidddasaucdonoaaskeecterenel “+ in, 
en ee Ree eee re 4% in, 
Length of tender over bumper ae eee th. 1% in. 
WE 6 eC as cctcnavcats cecvucvatns pquetheb sebakactensecaka 19 ft. 6 in. 
WIC OE QUIS) oe oc wad cat dade tic iacns 05 08dbs ekceCabinsvunscactevas 9 ft. 10 in. 
Height of tank, not including collar... ....cccccccccccsscccvcccccccces 46 in 

BODY BOLSTERS FOR TENDERS. 
Northern Pacific Railway. 

The general substitution of metal for wood in bolster 


construction is marked not only in new car work, but 
also in the newer tender designs for either metal or wooden 
frames. In the accompanying engravings a metal bolster 
is shown adapted to a wooden frame of the type long rep- 
resenting the practice of the Northern Pacific, but which were 
equipped with wooden bolsters up to the time the subject of 
the illustration was devised. It is of a very simple character, 
made up of a 12-inch, 30-pound steel channel for a lower mem- 
ber and foundation for the center plate, and a 4% by 12-inch ten- 
sion member of iron, which passes over the center sills and 
joins the channels at the bottom of the outside sills. 

On the top of the large channel, above the center plate, a 
pair of 7-inch steel channels extend from sill to sill and form 
a backing between the lower member of the bolster and the 
center longitudinal timber of the tender frame, thus giving 
sufficient rigidity at this point to overcome the reaction of the 
center plates. The center plates are of cast iron fitting in be- 
tween the flanges of the channel with a bearing length of 34 











to take a bolt through the bracket supporting the outer rail 
of the frame. The bolt also passes through the outer flange of 
the side bearing, and a similar bolt passes through the inner 
flange and channel. One of the most important features of 
this bolster is wide range of adaptibility, as it is designed for 
and can be used on tenders of all classes of engines with 
wooden frames, old and new alike. We acknowledge the cour- 
tesy of Mr. Wm. Forsyth, Superintendent of Motive Power, for 
the drawing of this design. 
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THE AMERICAN CAR AND FOUNDRY CO. 








The following is a statement of the car -building concerns 
which have united under the name of the American Car and 
Foundry Co., and their officers, as received from Mr. W. K. 
Bixby, President of the Company: 

Michigan Peninsular Car Co., of Detroit. 

Jackson & Woodin Mfg. Co., of Berwick, Pa. 

Missouri Car and Foundry Co., of St. Louis, Mo. 

Ohio Falls Car Co., of Jeffersonville, Ind. 

Union Car Co., of Buffalo, N. Y. 

St. Charles Car Co., of St. Charles, Mo. 

Wells & French Co., Chicago, Ill. 

Terre Haute Car and Mfg. Co., of Terre Haute, Ind. 

Pennock Brothers, Minerva, O. 

The officers are: Mr. W. K. Bixby, President; Mr. Fred H. 
Eaton, Vice-President and Acting Treasurer; Mr. W. J. Mc- 
Bride, General Auditor. The Secretary has not yet been 
elected. 

Mr. Bixby’s office is to be in New York, as are also the offices 
of the Treasurer and Auditor. Mr. William McMillin is chair- 
man of the Board of Directors, and the Directors are as fol- 
lows: 

Mr. W. K. Bixby, Missouri Car and Foundry Co.; Mr. George 
Hargreaves, Michigan Peninsular Car Co.; Mr. J. L. Smyser, 
Ohio Falls Car Co.; Mr. Fred H. Eaton, Jackson & Woodin 
Mfg. Co.; J. J. Albright, Union Car Co.; Mr. Lewis J. Cox,, 
Terre Haute Car and Mfg. Co.; Mr. H. B. Denker, St. Charles 


Car Co., and Mr. Charles T. Schoen, Pressed Steel Car Co. 

The authorized stock of the American Car and Foundry Co. 
is $30,000,000 of 7 per cent. non-cumulative preferred stock and 
$30,000,000 of common stock, of which $2,400,000 of preferred 
and the same amount of common stock are to be retained in 
the treasury. 
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Body Bolster for Tenders. 
Northern Pacific Railway. 


inches, which also lends additional stiffness at the point where 
it is required. ; 

Attention is directed to the security of fastening of the mem- 
bers at their junction at the énds. The upper piece after pass- 
ing under the outside sills is bent on itself so as to form a foot 
which abuts againgt the web of the channel and continues out 








As Passenger Traffic Manager of the Southern Pacific, B. a. 
McCormick, it is said, will receive the handsome salary of $17,- 
000 a year, with a five-year contract. This was not the origi- 
nal offer made by the Southern Pacific people, but they kept 
enlarging on that until the figures reached a point where it 
was too tempting to refuse, especially as President Ingalls, of 
the Big Four, advised its acceptance, the amount being greater 
than he could ever give Mr. McCormick. This is not Mr. Mc- 


Cormick’s first flattering offer, but exceeds all others in the 
inducements offered. 








Mr. John Player, who has been chief draftsman of the Brooks 
Locomotive Works for a number of years, has been promoted to 
the position of Mechanical Engineer. 
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-FAIRBANKS-MORSE DIRECT-CONNECTED AIR COM- 
PRESSOR. 





Using Gas, Gasoline and Distillate. 





This machine fills a long felt want, both as a portable or 
field machine, and as a compact and simple stationary com- 
pressor. For ordinary shop work it has not been difficult to 
arrange either a steam or power driven air compressor to 
furnish air for the various requirements about the shop and 
factory, but when field work in general was considered the 
obstacles encountered were prohibitory for using any of the 
present forms of compressors. 

This compressor is self contained; constructed with one bed 
plate carrying the two cylinders placed opposite, one on each 
side of the crank. The air piston is direct-connected to the 
power piston by distance rods. The crank shaft of the engine 
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machines upon one side of the rails without interfering with 
traffic while the bridge is being altered. This compressor has 
also been mounted on trucks, making a complete, self con- 
tained, portable combination, which is very useful in ship 
yards, and one is now in use by the Cleveland Shipbuilding 
Company, at Lorain, Ohio, for riveting, drilling, reaming, chip- 
ping and caulking. It may be drawn about 1rom.place to place 
while running if necessary. Another has just been ordered for 
use in a large shipyard in Scotland. 

This engine and compressor is useful for many purposes, 
such as the testing of air brakes, and the pumping of water by 
an “air lift.” In case a terminal testing plant should be in- 
stalled, the compressor, delivering air into a large receiver, 
would supply the air for testing brakes in yards where a large 
number of freight cars are daily handled, thus saving time and 
expense as well as delay, which would be necessary if the 
brakes were to be tested and charged by admitting air from the 
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Fairbanks-Morse Direct Connected Casoline Engine and Air Compressor. 


controls the length of stroke, and the speed of both the engine 
and compressor. Through the medium of the crank and heavy 
fly wheels, a positive and uniform speed is maintained. Large 
and ample valve area is provided for the air cylinder; the 
valves being made with removable seats easy of access, while 
the engine used is the well known Fairbanks-Morse gasoline 
engine. This combination permits of placing the engine in any 
desired location, either upon the work being constructed or 
near at hand. In bridge work it is customary to locate the 
compressor near the end of the bridge, as work is commenced, 
and, by a pipe line, air is conveyed to the bridge, where itis used 
for operating pneumatic riveters, drills and chipping tools. On 
the Illinois Central R. R. compressors are located in the mid- 
dle of the bridges and on the swing spans of draw-bridges, the 
piping being carried both ways from the compressor. In the 
repairing or strengthening of old bridges, the compressor is 
frequently located on the bridge which is being altered. Little 
space is occupied, and it is not difficult to place one of these 


locomotive before the train was started. It could be used ef- 
fectively in connection with a testing yard such as the one de- 
scribed on page 74 of our March issue. 

As the compressor is automatic in its action little attention is 
required after starting. The expense for fuel for operating is 
very small, as the governor admits either gas or gasoline in 
exact proportion to the amount of work applied. Therefore, if 
the amount of air used is small, the amount of fuel required 
will also be small, and as in either of the above cases the work 
is more or less intermittent, the saving would be large over any 
other known power. These compressors are built in several 
sizes, ranging from 70 to 360 cubic feet of free air per minute. 

A number are already in use in railroad service. A represen- 
tative of this journal recently inspected an installation at what 
is known as the “B O” signal tower at the west end of the 
Altoona yards of the Pennsylvania Railroad, where the com- 
pressor will be used to supply power for operating electro- 
pneumatic switch apparatus, besides furnishing air for charg- 
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ing and testing air brakes in the yard. 
tions for such service, besides economy, are the absence of 


Its chief recommenda- 


fire and the small amount of attention required. As the 
engines regulate themselves, very little attention is required 
except to start and stop them and fill the lubricators. 

A 12 horse power engine of this type is now in use on the 
bridge work of the Erie track elevation in Jersey City. It is 
mounted in a box car, and often runs four and five hours with- 
out any attention, the car doors being closed and locked ex- 
cept when the engine is started and stopped. On this work the 
compressor furnishes power for riveters made by the Chicago 
Pneumatic Tool Company, and its use rendered it possible to 
increase the amount of work from an average of 300 %-inch 
and %-inch rivets per day, by two men and two boys, to 1,200 
5g-inch or 1,000 %-inch rivets per day driven by one man and 
three boys, the work being now more satisfactory. This com- 
pressor furnishes 70 cubic feet of free air compressed to 80 
pounds pressure per minute, at a cost of 12 cents per hour. 
We are informed that on a single ship recently built by the 
Detroit Dry Dock Company a saving of $2,700 was effected on 
the riveting of three decks by the use of a compressor and 
pneumatic riveters. , 

The Boston & Maine Railroad has installed a 12-horse power 
engine and compressor in a box car for use in cleaning bridges 
with the sand blast and also for painting them. The Canada 
Atlantic has recently ordered one and an unusual amount of 
interest is shown in them by railroad men. Lieut.-Col. Mil- 
ton B. Adams, U. S. A., Engineer of the Eleventh Lighthouse 
District at Detroit, recently made a test of a 34 H. P. Fair- 
banks-Morse gasoline air compressor at the Beloit Works of 
the company and examined the machines for use in operating 
fog sirens and whistles. The report was very favorable, and 
the board was instructed to purchase two of them. The con- 
stant expense of keeping up steam pressure in the present 
equipment would be an important item in favor of gasoline 
engines in this service. 

Our representative recently inspected one of these compres- 
sors in use at the new Appellate Court Building, Madison 
Square, New York. Jos. Smith & Co., who have the contract 
for the ornamental stone carving on the building, are using it 
to furnish air for seventeen sculptors who are using pneu- 
matic tools. The compressor is running in a shed on a rough 
staging about 12 feet above the sidewalk. It has no founda- 
tion except that of the staging that was built to hold the lad- 
ders for the workmen, and it is working with only such atten- 
tion as the man who puts up the stagings and assists the sculp- 
tors can give it. This means that it is merely oiled and looked 
at occasionally. This compressor furnishes air for seventeen 
tools using 4 cubic feet of free air per minute and uses city 
gas. At $1.10 per thousand it costs $1.60 per day to run these 
tools, and while we could not learn the amount of saving 
effected over hand work it is evident that the contractor is 
very happy to have the compressor, and this installation is a 
good example of the adaptability of the machine for rough and 
ready conditions. From these examinations of the machines, 
it is made apparent that they are to be very successful, and 
that a great many will be used. 

We are informeu that the Manhattan Elevated Railway, of 
New York, has just ordered a 12 horse power gasoline engine 
and compressor to oe usea on the elevated structure. Com- 
pactness and portability are important in such service. 








Resumption of work on the Hudson River tunnel seems to 
be a reasonable possibility. The company is agitating the sub- 
ject again, and a report is to be made upon it by Messrs. Sooy- 
smith & Co. The East River tunnel of the New York & Long 
Island Railway Co. is also discussed again. It was started 
seven years ago and abandoned. The plan was to cross at 
Forty-second street. It is stated that attempts to raise capital 
are now being made. 





NEW ENGLISH AND GERMAN PASSENGER LOCOMOTIVES 





In England and on the Continent locomotive designers are 
making strong efforts to get away from the diminution lines 
that have been the prevailing characteristics of their locomo- 
tives, and are trying incidentally to increase the heating sur- 
face consistent with more powerful machines. To one who is 
abroad for the first time there are surprises in plenty when the 
attempt is made to compare the heavy passenger power with 
our own, for the reason that there is nothing over there di- 
rectly comparable, and while this condition may continue for 
some time owing to many restrictions that are uncontrollable 
by the locomotive designer, improvements are under way that 
will be sure to do away with the light engines now so common 
on many lines. 

One of the latest examples of the improvements for passenger 
service is the engine designed by Mr. H. A. Ivatt, Locomotive 
Superintendent of the Great Northern Railway of England. 
These engines have some points strikingly similar to our “At- 
lantic” type. They are four wheel connected with inside valve 
chests and outside cylinders, and also have trailing wheels. 
These engines have a 56-inch straight boiler with 140 square 
feet of heating surface in the firebox and a total of 1,302 square 
feet, with a grate area of 26.75 square feet. The cylinders are 
19 by 24 inches, boiler pressure 175 pounds, and drivers 81 inches 
diameter. The weight of the engine is 130,000 pounds, the total 
of engine and tender is 220,000 pounds, and weight on drivers 
69,440 pounds. These figures indicate the sentiment now stir- 
ring the English roads to cope with the increased weight of 
their passenger trains. 

Some new engines built at Munich for the Westphalian lines, : 
very closely follow the above in general proportion, having 
cylinders 19.25 by 22% inches, and drivers 78.25 inches diam- 
eter. The total heating surface is 1,848 square feet, and grate 
area 30.25 square feet. The diameter of the boiler is 57 inches, 
designed for 191 pounds steam pressure. The weight is 128,970 
pounds; weight on drivers 66,140 pounds, and weight of engine 
and tender loaded is 216,000 pounds. This engine is also four 
wheel connected and has a pair of trailing wheels, but has inside 
cylinders. The German engine, like the English one, was de- 
signed for having fast passenger service under the most trying 
conditions of grade and curves, and ranks in that respect as a 
decided advance over the older types of locomotives. A com- 
parison of the starting power of these engines shows the Eng- 
lish design to be able to exert a pull of 16,800 pounds, while the 
corresponding power of the German engine is 18,200 pounds, but 
the former engine, owing to the adhesive weight, will be able, 
even with 81-inch wheels, to force the train into speed quicker 
that the latter under average conditions of rail. 








HOT JOURNALS. 





The effect of pouring cold water over hot journals has been 
discussed a great deal and was one of the topics before the 
Western Railway Club at its February meeting. It appears to 
be uncertain just what the effect of the cold water is, but sev- 
eral officers reported that they now insist on removing axles 
from passenger service after they have been hot enough to 
require artificial cooling. Several cases of broken exles have 
been traced to a previous excessive heating of the journals. 
In answer to the question as to the causes for hot boxes, Mr. 
J. N. Barr said: 

“T believe it would be a great deal harder to answer the 
question: ‘Why don’t we have more?’ When you consider the 
weight per square inch of bearing on every car running on our 
roads, and look at our mechanical appliances and find that we 
are carrying two or three times the weight per square inch it 
is safe to run journals on, and that we are making an average 
of 40,000 or 50,000 miles per car per hot journal, it seems to 
me that it would be a great deal harder question to answer if 
it were asked: ‘Why don’t we have more hot boxes than we 
actually have?’ ” 
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Opinion on the Brown system of discipline is now in this 
country almost universally favorable. It seems to furnish 
a measure of that vital influence of human interest which is 
necessary for harmonious co-operation among men who are 
working together. The system is not by any means in uni- 
versal use, but its adoption by over 50 railroads, and the alli 
but perfect unanimity of favorable opinion indicate its stand- 
ing in railroad management. Opinions of foreign railroad pa- 
pers as recently expressed to the effect that it does very well 


for small roads, “such as the Fall Brook,” and that it “smacks 


too much of militarism and Pinkertonism,” will probably un- 
dergo revision when its real standing and importance are un- 
derstood. 





A third man on the engine or some satisfactory method of 
communication between the engineers and firemen on engines 
of the Wootten type was the recommendation of the New York 
State Railroad Commission, as noted last month. A bill has 
been prepared for the New York State Legislature which, if 
passed, will go a long way beyond the intention of the com- 
mission. The bill requires two regularly licensed engineers in 
charge of each locomotive in passenger service without men- 
tioning the Wootten type. The object of this proposition 
would be attained by providing means for communication be- 
tween the engineer and fireman. This done, we cannot see any 
advantage in putting on a third man. It is probable that in 
the case of a Wootten locomotive the third man would not 
himself discover an accident to the engineer, but would re- 
main in ignorance of it until informed by the fireman. The 
idea seems “far fetched” and ill considered, and the bill ought 
not to pass. It probably will not become a law. 





The controversy between the “line and staff’’-in the navy 
has been settled by the passage of the ‘“‘Navy Personnel bill,” 
the principle feature of which is the amalgamation of the line 
officers with the engineers. All officers will be line officers, and 
those who choose may go into the engineering work, but they 
will still be line officers in all respects. This does well as far 
as patching up the recent difficulties is concerned, but it does 
not settle the question permanently. It puts off the evil day 
because it is probable that the engines will be intrusted to the 
care of enlisted men who in time must have recognition. At 
one time we anticipated a rather different result of this bill 
and hoped to see the engineer predominate. The best captain 
or admiral, under modern conditions, would be still better if he 
came to his position through the engine room. But the bill is 
passed, and it is hoped that symptoms of belittling the men 
who are responsible for running the engines will not appear 
again. 





Uniformity in general dimensions of car,details has been a 
subject before the car builder for years without the remotest 
prospect of a satisfactory result, and it is not an unreasonable 
supposition that the work of the M. C. B. committee engaged 
on the sill question for 1899 may be able to present some 
propositions for the future. There is no doubt that the 
heteregeneous features of this question are due entirely to want 
of organized effort to straighten them out. In the case of sills, 
for example, there is need of concerted action, if from no other 
point of view than a mechanical one. It is certainly absurd 
for one builder to put six sills of certain dimensions into a car, 
and another eight sills in the same capacity of car, and differ- 
ent sizes of sills at that. The absurdity is all the more appar- 
ent when even tyros ought to know that-a sill cannot of itself 
carry any part of the load imposed on it. Uniformity is want- 
ed in posts braces and plates as well as in the lower members, 
and some means ought to be devised to bring this about. There 
are no arguments against it, and there are many good ones 
for it. 
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The proposed organization of the junior members of the 
American Society of Mechanical Engineers for the purpose of 
holding regular meetings for presentation of papers should be 
encouraged and assisted to completion. The senior member- 
ship will be improved by it, both now and later, when the 
present juniors become seniors. Many of the junior members 
are qualified to prepare papers and discuss them well, they 
need the benefits of contact with others who are working out 
engineering problems more even than do the seniors, and th» 
value of such discussion is everywhere recognized. The char- 
acter of the future papers and discussions before the seniors 
will be affected in an important way by the success of this 
movement, and it is hoped that the juniors will persevere and 
carry out the plan. The national societies of England have 
done wisely in encouraging the student membership in this 
way. It is strange that the idea was not started in this coun- 
try before. 


An amusing example of roundabout “labor saving” methods, 
where direct ones are better and easier, was mentioned by 
Mr. J. N. Barr, in a discussion on the uses of compressed air, 
before the Western Railway Club recently. An air hoist, 
rigged from the smokestack of a locomotive and arranged to 
lift the steam chests and steam chest covers, was illustrated 
in the technical press as an improvement. On ascertaining the 
relative weights of the air hoist and the articles to be lifted, 
it was found to require less labor to put up the chests and 
covers direct than than to lift the hoist for attachment to the 
stack. 





Air hoists have been built for loading wheels from the 
ground into cars at shops where the wheels are mounted. 
These appliances facilitate the work of loading and they 
should be used where necessary. Before putting in such an 
arrangement it would be well to examine the conditions with 
reference to the possibility of using a depressed track, which 
may be used for loading other articles and costs nothing for 
operation and very little for maintenance. Air appliances 
are so convenient that they are often used because they offer 
the easiest solution of a difficulty or the cheapest means for 
securing an improvement. The first cost is not the only cost, 
however. , 





Compressed air has been used for producing a blast for 
forges, and, while it has been believed to be extravagant in 
the use of power, it remained for Mr. J. F. Deems to indicate 
the degree of wastefulness. By a simple apparatus, consist- 
ing of a small jet nozzle opening into a funnel and discharge 
pipe, he produced a blast. When the conditions were exam- 
ined by guages it was found that this blast cost twenty-five 
times as much as one produced by a fan. The blast method 
may, however, be used where it is impossible to employ a fan. 


The desirability of attaching air compression cylinders to 
shop engines in tandem arrangement was questioned by Mr. 
Thomas Paxton in the discussion referred to. The nature of 
the work done by the shop engine requires the load to be car- 
ried at a constant speed, while the reverse of this is expected 
from an air compressor. The compressor should maintain a 
fixed pressure or load regardless of its speed. No doubt mas- 
ter mechanics have sometimes been driven to use such a plan 
because of the difficulties in securing the appropriation neces- 
sary to purchasing a proper compressor. Mr. Paxton said: 
“Good practice dictates that such machines shall give place to 
the regulation compressor whenever it is possible. Gasoline 


engines are now combined with air compressors, with the two 
cylinders direct connected and mounted on the same bed plate. 
We illustrate one of these in this issue, and with such machines 
and the other improved compressors available, there should be 
no extension of the tandem practice as applied to steam 
engines. 








COMPOUND LOCOMOTIVES. 





As the compound locomotive is made the subject of careful 
study, opinions which have been adverse from the start are 
changing in favor of the type. It is beginning to appear that 
objections have sometimes been raised to the type when they 
really apply only to details of design and often to such detaiis 
as frames and other parts which were not prepared for the 
stresses imposed upon them and should not be charged against 
the type. The treatment of compounds before the Western 
Railway Club last month was noteworthy because the type was 
now generally accepted as a satisfactory machine as a result of 
the elimination of weaknesses and a general improvement in 
the design of the parts rendering them suitable for the peculia> 
conditions. This may be summed up in this way: The faults 
of recent compounds are not often those of what may be termed 
the features of compounding. For some time we have believed 
that when so well designed that they will not break down on 
the road, and when the proportions are so chosen that they are 
satisfactory from an operating standpoint, compound locomo- 
tives will come into general use wherever they are used intelli 
gently with a view of adapting them to conditions of operation. 
It is probable that they will give best results when worked con- 
tinually up to their most favorable capacity, and a level divi- 
sion where the conditions are very nearly constant will prob- 
ably be found to be their best field in freight service. It has 
also been shown that their reserve power obtained by working ° 
live steam in both cylinders is exceedingly valuable at critical 
points near the summits of heavy grades. 

The adaptation of locomotives to the particular divisions to 
which they are assigned is as important a factor in operation 
as that of increasing their power, and until this fact was appre- 
ciated the compound has labored under a serious disadvantage. 

The adaptability of the compound to heavy high speed ser- 
vice is forcing itself for attention, and opinions on their ad- 
vantage for such service are likely to undergo revision very 
soon. The conditions under which four cylinder compounds 
are running in France are so different from ours as to prevent 
comparisons in regard to fuel economy, but the reports of their 
powers of acceleration, which are commented upon elsewhere 
in this issue, are interesting as are also the opinions of that 
type which are offered by the designer. 

The general trend of opinion at this meeting was in marked 
contrast to the tone of previous discussion, and indicated that 


the compound has many strong advocates, some’of whom have ~ 


only recently become such. 








CYLINDER CAPACITIES OF RECENT HBAVY LOCOMO- 
TIVES. 





There is an apparently strong tendency among locomotive 
designers to return to the early practice of giving to locomo- 
tives cylinder power closely approaching the limit of adhesion 
of the wheels to the rail, or, in other words, to give such a high 
ratio of power, developed in the cylinders to the adhesive 
weight, as to “over-cylinder” the engines. With the present 
practice of building large boilers, high cylinder power has a 
very different significance from that of the time when the 
cylinders were the governing factor in rating the power of lo- 


comotives and boiler capacity was entirely ignored. Then loco- — a 
motives were crippledin two ways; namely,by a lack of heating 


surface and steam capacity, and inability to haul a tonnage 
commensurate with the size of cylinders and pressure, because 
of an insufficient weight on the wheels to utilize the power in 
the cylinders. While the newer designs show this slipping ten- 
dency, ample provision is made for heating surface and steam 
storage, and thus the means taken to correct the disadvantages 
of the small boiler also furnish the weight to hold the mod- 
ern engine to the rail, and there is little left now as a relic of 
the old design, except the large cylinder capacities. That there 
are good reasons for these large cylinder proportions there 
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can be no question, since an engine is required to exert a 
maximum drawbar pull for short periods of time only, and this 
may be done by the aid of sanding appliances, and locomotives 
may, therefore, be built lighter for a given service, which is 
an item of no small account to the department of maintenance 
of way. 

In another column of this issue will be found a comparison 
of the tractive powers of the heaviest engines ever built, which 
includes both the simple and four-cylinder compound types 
having the same boiler pressure. The heaviest of these, a 
simple engine, will develop 3,900 pounds less starting effort 
than the Lehigh Valley Vauclain compound, although weigh- 
ing 5,000 pounds more than the latter engine, which has a 
ratio of tractive power to adhesive weight of practically 0.30, 
as against 0.27 for the simple engine. It is evident that the 
compound must start on sand under ordinary conditions when 
exerting the full cylinder power, but when once in motion 
there will be 5,000 pounds less weight to tax the cylinders than 
in the case of the simple engine. This 5,000 pounds, at 8 cents 
per pound, means $400 more for the simple engine than for the 
compound of greater capacity, which, from a financial point 
of view, might appear to be well worthy of consideration. If 
the simple engine had cylinders 23.75 inches diameter instead 
of 23 inches it would develop the same effort at the rail as 
the compound, and at the same time be less liable to slip, 
owing to the lower ratio of tractive power to adhesive weight. 

A comparison of the two consolidations, with 62-inch 
wheels, one simple and the other compound, described else- 
where in this issue, shows that the cylinders of the simple en- 
gine would require to be 23 inches instead of 21 inches to de- 
velop the same power as the other engine exactly similar ex- 
cept in cylinder arrangement. Attention is called to these ex- 
amples of heavy locomotives, for the reason that no claim has 


been made that the compound is more powerful than the sim- . 


ple engine it is built to replace, economy being the point in- 
sisted on. The importance of heating surface in its bearings on 
the cases noted is not overlooked, but there appears to be an 
opening more promising for compounds of the four-cylinder 
type of any build than for either a simple engine or a two- 
eylinder compound for heavy service, the cylinder size limit 
being reached much sooner in the latter types than in the 
former. 








GRATES, LARGE VS. SMALL. 





Bituminous coal burned successfully in locomotive fireboxes 
of the Wootten type is a novelty which is full of interest on 
account of its bearing on the question of large and small 
grates. The tests on the Philadelphia & Reading, which were 
recently carried out under the direction of Mr. E. E. Davis, 
Assistant Superintendent Motive Power, and reported by Mr. 
Vaughan in this issue, do not appear to prove that Wootten 
fireboxes are superior to those of the narrow type for bitumin-- 
ous coal, but they do show the possibility of burning that coal 
in very wide fireboxes without loss in economy. There seems 
to be justification for the conclusion that if the wide firebox 
had been deep enough to remove the crown sheet out of the 
fire, the result would have been more favorable to the Wootten 
boiler. 

The tests by Prof. Goss on the effects of different rates of 
combustion, the recent fuel tests on the “Big Four” Railway 
and other experiments have, apparently, not tended to confirm 
D. K. Clark’s conclusion in favor of small grate areas. We say 
apparently, because it is possible that Clark’s proposition has 
not been fully understood. He said: “There may be too much 
grate area for economical evaporation, but there cannot be too 
little, so long as the required rate of combustion per square 
foot does not exceed the limits imposed by physical con. 
ditions.” 

If Clark thought of sparks when he spoke of “the limits im- 





posed by physical conditions,” his often quoted maxim is more 
favorable to wide fireboxes and large grates than interpreters 
have been willing to admit. Clark used coke in his famous ex- 
periments, and it is evident that the spark losses would be very 
different between coke and bituminous coal. 

Mr. Vaughan found that with good firing an advantage was 
obtained by using the entire grate area of. the Wootten boiler 
while burning soft coal, and this experiment was the starting 
point of the more elaborate tests. He found that he could use 
a slightly larger exhaust nozzle, and that fewer sparks were 
thrown from the stack when the entire grate was used. In the 
road tests these observations were confirmed by the compari- 
sons of two boilers, which were as nearly alike as a Wootten 
and a narrow firebox boiler can be alike. The fuel was re- 
ferred to the evaporation of water, and we believe the com- 
parisons to be as fair as it is possible to obtain from road 
tests. The tests extended through six weeks, and every pre- 
caution was taken to secure data concerning the coal and 
water, with a view of making comparisons. 

Mr. Vaughan’s comments upon the probable performance of 
soft coal in the Wootten boiler when forced are suggestive. 
The rate of combustion would increase but it could never reach 
the high rates attained by narrow fireboxes, and as Mr. 
Vaughan says the narrow firebox would show a decrease of ef- 
ficiency under the forcing on account of the spark losses. 
These tests did not probe the spark question completely, but 
Prof. Goss has shown us what to expect in this direction. 

For a complete understanding of this subject of grate areas, 
several important factors besides the grate areas must be con- 
sidered. The front end arrangements, the temperature of the 
smokebox, the effectiveness of the heating surfaces, the ad- 
mission of air through the grates and through the fire door, the 
methods of firing and the spark losses. Prof. Goss found the 
spark losses in the tests reported in our issue of October, 1896, 
(page 255), to equal in value all other losses occurring at the 
grate. These tests give considerable support to those whose 
tendency in firebox design is toward larger grates and firebox 
volume that affords ample room for combustion. 
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YELLOW AS A COLOR FOR DISTANT SIGNALS. 
N. Y., N. H. & H. R. R. 





For a number of years signal engineers in this country 
have been seeking for a solution of the problem of satisfactory 
colors for night signals. There are many arguments in favor 
of changing present common practice of using red for “stop”. 
and white for “all clear,” and it is not necessary to record 
these further than to note that a white signal light may be 
mistaken for a stray light that may be adjacent to but has 
nothing to do with the railroad. Also where white is used 
for a clear signal a broken glass in a stop signal casting may 
give a misleading indication and cause a wreck. 

The problem has been how to use red for “stop” and green 
for “all clear’? without inconsistency, confusion or uncertainty 
in the indications of home and distant signals. There is no 
trouble in using red and green for the indications of a home 
signal, but a difficulty arises at once with the distant signai 
owing to the fact that it is not a positive stop signal. Its indi- 
cation when horizontal, therefore, must be different from that 
of the home signal, lest we adopt the English prac- 
tice. The solution has been sought by illuminating 
the semaphore blade, doing away with the present 
lights altogether, and this, while very desirable, has 


not yet been brought to a working success. Efforts have also 
been made to discover a third color that, while differing from 
red and green, will be distinctive enough to avoid the danger 
of being mistaken for a stray light, which will be adapted for 
use in a distant signal when in the horizontal position. 

It has been suggested that white and red should be ex- 
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changed and white should be used as a stop signal, which 
would overcome the trouble with broken glasses, but the 
proposition is too radical to find acceptance even if the cost 
of changing all switch and train lights was not an obstacle. 
What is known as the Chicago & Northwestern plan, de- 
veloped by Mr. E. C. Carter, principal assistant engineer of 
that road, employs red and green for the home signal and a 
combination of red and green from one lamp with double 
lights for the distant signal. In this system the semaphore 
casting is arranged to give a green light for the “oft” 
position of the distant signal and a red and a green light 
side by side (from the same lamp) for the horizontal posi- 
tion. This plan has been adopted on the Chicago & North- 
western and has worked very satisfactorily for a number of 
years, but while it seems to work well this has not put an 
end to the search for a third color. 

Amber and yellow have been repeatedly suggested and 
have been the subject of a number of experiments, but until 
very lately they have never been adopted in regular practice, 
so far as we know, on any road. Several years ago Mr. C. H. 
Quereau, now Master Mechanic, Denver & Rio Grande R. R., 
made a series of experiments in this direction for the American 
Railway Association, and the opinion of that organization was 
expressed as follows: 

“Amber, or yellow, is a combination of red and green. The 
glasses of this color give a bright signal which can be seen as 
plainly as either red or green at any distance; but when the 
color is deep it might be easily taken for red, and when not so 
deep it could not be definitely distinguished from a white 
light.” 

Here the Association left the third color, probably because it 
was too radical a change to be brought about through a recom- 
mendation. The only objection raised to amber or yellow by 
the association is one of its best recommendations, because if 
a distant signal using this color for the horizontal indication 
should be mistaken for white it would indicate a broken glass, 
which means stop, and if mistaken for red it also means stop. 
Mr. Quereau found the amber lights that he used clearly dis- 
tinguishable through long distances, the distinction being 
stronger at from 1,000 to 1,200 feet than from greater dis- 
tances. The earlier experiments using “amber or yellow” were 
generally tried with a reddish yellow, and great difficulties 
were encountered in securing correct and uniform colors of 
glass. 

Amber or reddish yellow has been discarded altogether, and 
since 1895 very little has been heard of it. Recent experiments 
on the New York, New Haven & Hartford have revived interest 
in this subject, and we recently learned that the semaphore 
castings for distant signals on that road were being refitted 
with a view of using what is known as Nels yellow. The 
change has now been made upon the ten divisions of the Hast- 
ern District, and the distant signal arms are now painted 
yellow, the lights at night being green for “all clear,” and yel- 
low for the horizontal position. The matter of lights was 
thoroughly investigated as a result of the collision at Whit- 
tenton Junction on this road Sept. 9 last. This accident was 
caused by an engineer, who mistook a white lantern on a 
street crossing gate for a clear signal. 

The color of the glass has been carefully studied, and by ex- 
periment a satisfactory shade has been found. It is a yellow, 
not “amber,” and not deep enough to be mistaken for a stop 
signal. The investigation did not end with the color, how- 
ever, but included the finish of the glass, with a view of giving 
a distinctive character as well as color to the light. To this 
end the surface of the glass was formed into irregular corru- 

gations to diffuse the light and give the effect of a “disc in- 
stead of a flood of light.” 

This system is a modification of the English and also a 
modification of the usual practice in this country. It em- 
ploys yellow where the English use red in the distant signal. 
Differences of opinion are held as to the real function of the 


distant signal, the view taken on this road being that it is 
merely a repeater for the home signal, and that it gives no’ 
rights of itself. The clear distant signal is green, and it 
is held that no trouble can arise by an absence of distinction 
between the home and distant signals when clear, and when 
in the horizontal position the distant signal will give an indi- 
cation that differs from all others, and one that indicates at 
once that it is a distant signal and that a home signal in 
stop position is not far off. The new color might be called 
white, or it might be mistaken for white without danger be- 
cause a white signal would indicate “stop,” but even if mis- 
taken for white at a distance a nearer approach would make 
it clear. 

With this system the indications will be as follows: Home 
signal in horizontal position, red; home signal in “off” posi- 
tion, green; distant signal in horizontal position, yellow, and 
distant signal in off position, green. The lights are said to be 
very satisfactory to the engineers, and this is enough to say 
of the success of the change. 

Our opinion on the subject of a third color of the order of 
yellow was expressed in the Proceedings of the Western Rail- 
way Club, March, 1895, page 295. 

Since these paragraphs were written we have received a 
communication from Mr. C. Peter Olark, General Superintend- 
ent, Eastern District, N. Y., N. H. & H. R. R., from which the 
following clear statement is taken: 

“When the necessity for a distinctive distant signal color 
was recognized there were only blue and yellow to consider. 
The similarity of the blue to green, as well as the admitted 
weakness of the blue light obtained from an oil flame, at once 
reduced the problem to yellow. The first experiment was 
made with one of the old-fashioned so-called amber lenses, 
used on some roads years ago and gradually given up because 
of the lack of character necessary to distinguish it from a 
poor white light. The objection had not been removed by the 
long rest. An assortment of all available commercial yellows 
in the market was obtained and a series of tests made. While 
sufficient encouragement to continue the experiments was ob- 
tained, nothing satisfactory was found. Experiments cover- 
ing several months continued. Three lots of glass were spe- 
cially made, the last of which seems in every way to fill the 
requirements of the case. The standard adopted is one-fourth 
of an inch thick, tough, with smooth surface upon one side and 
studied irregularity upon the other, which gives the light a 
distinctive character as well as color. The spectacle glass is 
made at the same time to appear yellow and luminous, instead 
of simply transmitting a yellow light, which would more 
nearly resemble a white light under fog and smoke condi- 
tions. Until recently a persistent effort of the yellow or 
orange colors to disclose a reddish suggestion at a distance 
has been apparent. Although this is inno way objectionable, 
being on the side of safety—and toward the English prac- 
tice—a yellow that does not change its appearance is clearly 
preferable. The spectroscope clearly shows in light passed 
through the adopted standard yellow glass a mixture of red, 
yellow and green rays, which, however, blend into a rich, 
warm yellow for a distance of one-half to three-fourths of a 
mile. Beyond this the feebler green rays have apparently been 
exhausted, leaving the red out of proportion. By cutting a 
smooth lens, 214 inches in diameter, in the centre of the disc 
and rendering this part free from the prismatic effect of the 
irregular surface which appears to be necessary to give the 
light desirable character, a sufficient amount of the combina- 
tion yellow is transmitted to a distance of two miles without 
the objectionable suggestion of red; at the same time the in- 
tensity and strength of the light as a signal is clearly in- 
creased. While the chemical ingredients of the glass are not 
disclosed, assurance is given by the manufacturer, Mr. John C. 
Baird, of Boston, that they are of a metallic base, and free 
from the objection formerly quoted against yellows because 
of their vegetable coloring and tendency to fade under the 
eontinued effect of the sun and heat from the lantern.” 
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NOTES. 


. The passage of the Navy Personnel Bill gives the rank of 


rear admiral to George W. Mellville, M. T. Endicott and Philip 
Hichborn. 





The Baldwin Locomotive Works have received an order for 
20 locomotives for the Great Northern of England. The fact 
is causing a great deal of comment abroad. The original order 
for 10 engines for the Midland has twice been duplicated, so that 
this firm has 30 to build for that road. 





The North Eastern Railway, England, is building a number 
of ten-wheel passenger locomotives, the first of this type to be 
used in England. The cylinders are to be 20 by 26 inches and 
the drivers 73% inches, and it is stated that the boilers and 
fireboxes will be large. 





The Pennsylvania Railroad Annual Report for 1898 shows a 
gain of 5,239,340 tons of freight on lines east of Pittsburgh 
and Erie over last year and a gain of 7,600,000 tons east of 
these points. The average rate per ton mile has fallen from 
0.536 cent in 1897 to 0.499 in 1898. The average expense of 
transportation per ton mile was 5.355 cent. The net earnings 
for east and west decreased $676,914 from last year, while the 
Western lines showed a net gain of $1,880,744. 





“Compressed Air and Its Applications,’ the topic for discus- 
sion at a recent meeting of the Franklin Institute, was opened 
by Mr. W. L. Saunders in a paper giving a historical sketch 
beginning at the time of Hero of Alexandria and including a 
resume of present applications. In the discussion it was stat- 
ed that 30,000 air compressors were now in use in this country 
alone for air brakes, and the fact was developed that it was 
a positive disadvantage to separate the moisture from air to be 
reheated, as the greater specific heat of the particles of water 
enables the air to be heated much more rapidly. 





The large orders for locomotives booked at the present time 
presage a season of unusual prosperity for American locomo- 
tive builders. Recent orders from the Trans-Siberian call for 
81 engines. Sweden orders 20. The French State Railways 
10. Egypt 10, and the Midland Railway of England 30. The ex- 
ceptional equipment and facilities of the American locomotive 
builder facilitates rapid work, and therefore early deliveries of 
their product, which is one of the prime reasons why these 
foreign orders come here. The steady growth of the export of 
locomotives is shown by the following output: 1896, 312; 1897, 
348; 1898, 580. At this rate of increase the foreign trade will 
soon equal home orders. 





Mr. John Birkinbine, member A. S. M. E. and president of 
Franklin Institute, has formulated plans for taking 5 per 
cent. of the volume of water rushing down through the gorge 
at Niagara Falls and thus obtain 35,000 electrical horse power 
from the unharnessed forces now going to waste at the rapids, 
where there is a speed of about twenty-two miles an hour. It 
is proposed to take the above volume of water through a 
canal, along the foot of the gorge and realize on the 45 foot 
head of water between the whirlpool and the bridge above. 
This, according to the estimates, can be done at a cost of 
about $2,000,000. The canal, when made, is to pass down 
the gorge between the tracks of the gorge railroad and the 
precipitous bank, while the power house will be placed at the 
bend in the river, just opposite the whirlpool. The canal will 
have a length of 5,300 feet and width of 100 feet, taking water 
below the bridges and will receive the 10,500 cubic feet of 
water per second through openings pierced in solid ma- 
sonry at the head of the canal. This scheme is estimated to 
cost less to develop than a plant of like power, installed so as 
to use the direct head of the falls. 


FOUR-CYLINDER COMPOUNDS IN FRANCE. 





Some valuable records of the performance of French loco- 
motives have been taken during the past year by Mr. Charles 
Rous-Marten, a complete account of which is to be found in a 
series of articles in “‘The Engineer” of London. The chief in- 
terest centers in the data on speeds and acceleration taken on 
trains hauled by the four-cylinder compounds, which have 
made excellent records, particularly on the Chemin de fer du 
Nord. While the trains, compared with ours, are light, this 
road runs a remarkable number of fast ones. Of a list of 24 
at speeds of from 50 miles per hour upward, and dis- 
tances of 50 to 104 miles, seven run faster than 55 miles per 
hour from start to finish of the trips, and there are many 
trains averaging from 47 to 49 miles per hour, These figures 
do not deduct time for stops. One train, between Paris and 
St. Quentin, 953% miles, is scheduled in 102 minutes, or 56.3 
miles per hour without a stop. This is the Paris-St. Peters- 
burg express. 

Mr. Rous-Marten describes a large number of different fast 
trains, the speeds of which were taken by the aid of a dyna- 
mometer car, and one of these is selected because of the re- 
markable acceleration that was shown. The regulations limit 
maximum speeds to 74.4 miles per hour in ordinary express 
service and on special occasions this may be extended to 77.5 
miles per hour, but no faster running is at any time per- 
mitted. The train consisted of a corridor saloon, a 
dining car, a baggage car, an ordinary car and the 
dynamometer car. Including weights of passengers, esti- 
mated, and baggage, the load, exclusive of the engine, was 
128 tons of 2,000 pounds. Leaving out of this account a num- 
ber of interesting features, we note that: “After a cautious 
start, speed was so rapidly attained that in two miles we were 
going 60 miles an hour, in three miles 70, and in four miles 
71.3, at which pace we started the ascent of the long bank of 
1 in 200, which extends continuously for 13 miles, with only 
the slight breaks of the short level stretches through stations.” 
The speed was sustained for some distance up the grade, and 
after dropping at one point to 65.4 miles, it recovered to 69, 
and stood at 68 miles per hour, and was increasing when the 
summit was reached. This, Mr. Rous-Marten points out, was 
an average speed of 67 miles per hour up the grade and was 
exactly the maximum average start to stop speed of any run 
during the Aberdeen race, including up and down hill and 
level running. 

Another good record was made on a grade of 1 in 333, ten 
miles long. The initial speed at the base was 40 miles per 
hour and it rose uniformly until it reached 70-miles per hour 
at the summit. The entire run of 95% miles, from start to 
stop, was made in 91 minutes 52 seconds. Deducting 6 min- 
utes 41 seconds for slowdowns, the running record was 67.4 
miles per hour from start to stop. It will be remembered 
that the Atlantic City Flyer of the Philadelphia and Reading 
made 55% miles at an average speed of 70.8 miles per hour, 
as recorded in our issue of October, 1898, page 341, but the 
French engineers are limited in their maximum speeed to 77.5 
miles per hour, which makes this a very fine showing for the 
engines. The fastest mile in the Atlantic City run was made 
at the rate of 84.21 miles per hour. 

The engine making this run weighed 113,000 pounds in work- 
ing order. The heating surface was 1,890 square feet; the 
grate area 24 square feet. The high pressure cylinders are 
outside and the low pressure cylinders inside the frames, the 
high pressure being 13.4 inches, and the low pressure, 20.9-inch 
by 25.2-inch stroke. The driving wheels are 8314 in diameter, 
and the engine is of the 8-wheel type. The outside cylinders 
connect to the rear driving wheels, while the inside, or low 
pressure, cylinders drive the forward pair by means of a 
crank axle. The boiler pressure ig 214 pounds. On the Kastern 
Railway this is exceeded, 227 pounds being used. 

Mr. Rous-Marten acknowledges that the performances of 
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the French engines surpass the best that he has seen in Eng- 
land, and frankly admits that the French engines are more 
powerful than any in England. We are not so much interested 
in this fact, as we are in the large number, between 300 and 
400 four-cylinder compounds of the type under discussion, 
built on the principle introduced by Mr. de Glehn ten years ago, 
and now running in Continental Europe. The same prin- 
ciples are embodied in the engines of the Nord Railway. . Ina 
letter to Mr. Rous-Marten, published in “The Engineer,” Mr. 
de Glehn gives his reasons for designing this type, which may 
be summarized as follows: 

This type was selected chiefly because of the limit imposed 
upon the weight. The compound type uses steam more eco- 


SCALES FOR WEIGHING LOCOMOTIVES. 
BALDWIN LOCOMOTIVE WORKS. 





Although rigid restrictions are placed upon the weights of 
locomotives upon their driving wheels and the loads are cal- 
culated sometimes, as far as to include the weight of rivet 
heads in the boiler, these weights in the finished locomotive 
are generally guessed at. At least the methods used for ob- 
taining the weights are often not more accurate than guess- 
ing, and one railroad in this country has weighed locomotives 
for thirty years without a fixed rule as to the amount of 
water in the boiler. 

The Baldwin Locomotive Works’ method of weighing is 







































































Scales for Weighing Locomotives. - - 
Baldwin Locomotive Works. 


nomically and therefore weighs less, per horse-power devel- 
oped, than a simple engine of the same capacity. This is 
equivalent to saying that larger boiler power may be had 
Without increasing the weight of the boiler. Mr. de Glehn 
believes that for a given total weight a four-cylinder com- 
pound may be made 15 or 20 per cent. more powerful than a 
simple engine. He finds that the work of the engine is 
better distributed over the working parts and that with more 
Wearing surfaces there is less wear than with a two-cylinder 
engine, notwithstanding the increased mechanical complica- 
tion. He finds that the repairs are less than with simple en- 
gines. The four-cylinder compounds are balanced, which has 
an important bearing upon the cost of repairs, because the 
engines do not shake themselves to pieces. That they have 
remarkable accelerating power is illustrated in the figures 
quoted from Mr. Rous-Marten’s records. 


shown in the acompanying engravings. The photograph il- 
lustrates the method of obtaining tne distributéd weight by 
mounting the locomotive upon small portable scales carried 
upon wheels, so that they may be moved under and support 
the wheeels of the locomotive. The practice of these build- 
ers is to weigh locomotives with full tank and three gages 
of water in the boiler. The weights given for the one shown 
are: Front truck, 11,850 pounds; first pair of drivers, 21,800; 
second pair of drivers, 22,955; first pair of rear truck wheels, 
10,000; second pair of rear truck wheels, 10,500; total weight 
of engine, in working order, 77,105 pounds. 

The weighing machines are very compact. They are about 
7 feet 6 inches long by 2 feet 6 inches wide and have a ca- 
pacity of 60,000 pounds each. They are carried on frames of 
rolled steel shape and are so made as to avoid ail detachable 
parts, and this applies even to the scale weights. 
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STEEL BOILER TUBES. 





The attention of railroad mechanical officers has long been 
occupied with the relative value of steel and iron for boiler 
tubes, and the question seems to be pressing with as much 
vigor, and also is as far from settlement as at any time since 
steel came to claim a share of consideration for this purpose. 


One of the most serious drawbacks to the use of steel tubes _ 


was the difficulty of welding when necessary to piece the ends 
after removal from a boiler. This obstacle was removed by the 
production of a material low in carbon, but there is still an 
objectionable feature in steel tubes that may or may not be 
eliminated by attention to its chemical composition, namely, 
that of persistent leakage at the flue sheet after a short period 
of service, and this fact no doubt had a strong bearing on the 
report of the Master Mechanics’ Committee on the best ma- 
terial for tubes, which was submitted in 1895, although pitting 
was given equal prominence as an objectionable quality of steel 
at that time. 

The importance of the failure of steel tubes to remain tight, 
in its bearing on a choice of material, is plainly something to 
be reckoned with by the maker of those tubes, as the subjoined 
letter from Mr. William H. Lewis, Master Mechanic of the 
Morris & Essex Division of the Delaware, Lackawanna & West- 
ern, gives evidence as follows: 

“T have used steel tubes for locomotives on this division from 
1885 to 1894 with the following results: They work all right for 
a few months after being put in, after that time they give 
trouble, losing the soft quality they had when new, and they 
also toughen like rubber, so much so that when rolled again 
they follow the tool around and do not tighten in the sheet 
enough to make a good joint, consequently, they soon commence 
to leak again. I have, therefore, discontinued their use. 
There is no doubt in my mind that steel tubes are better adapt- 
ed for use in marine boilers than in locomotives, because of 
expansion and contraction. Fires in ocean steamers are 
drawn perhaps twice a month on an average, whereas, in loco- 
motives they have a chance to expand and contract about five 
or six times a day.” 

The coefficient of expansion of steel and iron per degree Fah., 
per unit of length, are exactly the same, and the reason why 
iron should remain tight under certain stresses due to alternate 
cooling and heating, while steel will not, furnishes proof that 
the elements of the latter material require revision to cover the 
conditions. The serious problems are the prevention of pit- 
ting and the trouble in securing tight joints under the severe 
conditions of locomotive boiler service, which are entirely dif- 
ferent from those of marine practice, one of the greatest dif- 
ferences being in the water and its effect upon the metal. 








LEAKY AIR BRAKE TRAIN PIPES. 





The efficiency of the air brake is no doubt due to the con- 
stant vigilance of those directly interested in its performance, 
by this is meant not those who use but those who maintain it. 
This is shown by the interest in air brake matters taken by 
railway club members, and their conscientious committee work. 
Messrs. F. B. Farmer, G. R. Parker and J. Casey of the North- 
west Railroad Club made a report at the January meeting on 
the waste of air from freight train pipes due to leaks and im- 
proper maintenance, with the resulting overworking of the air 
pump to make the losses good with a consequent waste fuel in 
compressing air to overcome piping defects. 

The committee made it clear that the air brake was at its 
best only when the proper pressure was maintained in the sys- 
tem, and showed how the benefits of the brakes in safe move- 
ments and expeditious handling of trains were sacrificed when 
from any weakness in the system this pressure could not be 
maintained. Considerable attention was given to the work re- 
quired of air pumps other than supplying air to the brake sys- 
tem. Among these was mentioned air for sanding the track. 


operating bell ringers, flangers, blow-off cocks, and also the 
control of the separate exhaust of one type of compound en- 
gine. These drains on the pump were thought to be of not 
much consequence, however, except in case of the sanding de- 
vices and the bell ringer, ranking in importance in the order 
named. 

There was thought to be more leakage in the train pipe than 
could be well supplied by the pump, without  bur- 
dening it with the extra work. Much complaint 
arose from the leaks caused by the _ escape of 
air past the coupling packing rings, also those at 
pipe unions and at the triple valves. In the case of a test 
made upon a hose coupling by the committee, a leak which was 
of apparently little account amounted to 133 cubic inches of air 
per minute at a pressure of 45 pounds per square inch, and it 
became 210 cubic inches at 70 pounds, and 294 cubic inches at 
110 pounds. These figures give a good idea of the additional 
work imposed on a pump through a leaky pipe system, even 
when the leaks are thought to be insignificant. It was recom- 
mended that large pumps be used for locomotives and also for 
compressors at terminal testing plants for the reason that best 
economy could be expected only by having an ample supply to 
cover all possible conditions. 








PROGRESS IN SAFETY APPLIANCES. 





The progress made by the railroads in the application of 
safety appliances to rolling equipment is shown in a recent 
statement made by the Interstate Commerce Commission. An 
extension of two years’ time was allowed to 294 petitioning 
carriers in which to equip their freight cars and locomotives 
with safety appliances, and these report 1,217,636 freight cars 
and 33,624 locomotives owned on Dec. 1, 1898. There are 117,176 
freight cars reported equipped with automatic couplers and 
254 reported equipped with train brakes during the six months 
ending Dec. 1, 1898, which makes a total of 927,823, or 76 per 
cent., of the freight cars equipped with -automatic couplers 
and .619,252, or 51 per cent., equipped train brakes, up to Dec. 
1, 1898. Of the 33,624 locomotives owned on Dec. 1, 1898, there 
are 30,812, or 92 per cent., which are equipped with driving- 
wheel brakes. Out of a total of 1,217,636 freight cars there are 
289,807, or 24 per cent., that are still not equipped with auto- 
matic couplers, and 598,384, or 49 per cent., that are not equipped 
with train brakes. Of the locomotives there are 2,812, or 8 per 
cent., that were equipped with driving-wheel brakes on Dec. 
1, 1898. There were 651 cars destroyed and 600 sold of the total 
number reported equipped with automatic couplers. Of the 
total number of cars equipped with train brakes since Jan. 
1, 1898, there were 138 destroyed and 600 sold. 








AMERICAN LOCOMOTIVES IN ENGLAND. 





The Midland Railway of England is so well organized and 
equipped as to cause controversy in ‘that country concerning the 
necessity for the recent orders for American locomotives, and 
the chairman of the road furnished an explanation in a recent 
speech, which was reported by English papers, in abstract, as 
follows: 

“It would be seen that the directors had ordered some loco- 
motives in America, and, as this was a new departure, no doubt 
some information on ‘the subject would be of interest. He 
would much prefer to order goods of any kind that were of 
home manufacture, and he might say that the question of cost 
was not one that entered into the calculations of the directors 
when asking for tenders from over the water. The increase in 
their train mileage had been very large lately, being in 1898 
considerably over 2,000,000 miles; and it was obvious, therefore, 
that additional engines must be purchased. For years past 
their locomotive superintendent (Mr, Johnson) had impressed 
upon them that they worked their engines too hard. He be- 
lieved the ideal position, according to Mr. Johnson, would be 
that 'they should have 75 per cent. in steam; but 90 per cent. 
had been much nearer their figure, so that there was no mar- 
gin. They had now on order in this country 170 engines. They 
commenced ordering in December, 1897, and the first delivery 
should have been made in July of that year, and they should 
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have been receiving a number in each month, which would 
have made up a delivery to the present time of 48 engines. 
The company had not received one of these. The last order 
given was in November of last year, for 20 engines, at an ex- 
travagant price, and the makers did not even promise delivery 
of one for 15 months, the order to be completed in May, 1900. 
Locomotives were a necessity to the company; they must have 
them, and so the directors determined. to ask for tenders from 
America. They asked for tenders for 10 engines each from two 
firms—the Baldwins and Schenectadys—and they received offers 
to deliver in the one case within 10 weeks from the date of the 
receipt of all necessary information for construction, and in 
the other case shipment from America was promised for March 
next, This offer was made in December, so that, while the 
directors could not get an engine made in Bngland and de- 
livered in Derby in less than a year and a quarter, they could 
get 20 from America in four months. The engines would be of 
the American type, with certain alterations which Mr, John- 
son considered desirable. They would be of the same power 
as the Midland engines, and it would certainly be interesting 
to watch their performance, as Mr. Johnson—and he hoped all 
his staff—intended that they should have fair play in every 
particular,” wea 








SAVING BY USE OF COMPRESSED AIR IN RAILROAD 


SHOPS. 





We have come to be very familiar with the diverse uses to 
which compressed air is applicable in shop operations, but the 
comparative cost of this convenient agent with methods it dis- 
places has not been available prior to the reading of a paper 
having the above title before the Western Railway Club by Mr. 
B. Haskell, Superintendent of Motive of the Chicago & West 
Michigan. In the case of loading wheels by an 8-inch air hoist, 
a car is loaded at a labor cost of 15 cents, while the old manual 
style of loading by means of a long incline to the floor level of 
the car cost for labor $1.02, giving a saving of 87 cents per car. 
The same hoist is also used for loading and unloading, reducing 
the cost of handling material 50 per cent, 

By the use of pneumatic hammers the cost of beading a set 
of flues is reduced from $2.50 for hand work to 75 cents by air. 
The cost of tapping staybolt holes and screwing in staybolts by 
air motors has been reduced from $45.90 for hand work to $15.30 
on a new firebox. A saving of $13.16 per firebox is effected by 
drilling the ends of staybolts with the motor at a cost of $4.62, 
while by the old way the cost would be $17.78. A set of tires 
is removed for 50 cents and replaced for 87.5 cents, the figures 
in this case, however, do not include labor. In the preparation 
of a new locomotive for priming coat of paint the surface is 
brought to condition by the air and sand blast instead of by 
hand abrading, the latter process requiring about 35 man-hours 
at a cost of $3.50, while the sand blast requires two man-hours 
at 14 cents an hour and two man-hours at 10 cents an hour, 
or 48 cents, a saving of $3.02 by the sand blast. 

The sand blast is also used in frosting deck glass for passen- 
gers cars, the cost per glass for labor and material being 12 
cents, or a saving of 60 cents. The cleaning of coaches by air 
is done at a cost of 87 cents per car, a wide, flat nozzle being 
used. One man only is required to move cushions and seat 
backs, blow all dust out of them and the interior of the car 
and complete the cleaning of the car ready for the road in three 
hours, while beating by the old way required ten hours. The 
painting of cars by the paint spraying machine has reduced the 
cost for labor approximately 92 per cent. The same spraying 
machine is used for whitewashing, which is done on plain sur- 
faces at a cost of 1 cent a square yard for labor and material. 
A saving of 67 cents per car in applying two coats to a 34-foot 
box car is shown by the paint spraying machine over hand 
work. The following statement gives the itemized cost for both 
methods: 
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The savings effected by pneumatic tools have brought about 
a@ revolution in many operations, for example as noted in the 
paper, all operations on firebox work. With the pneumatic 
hammer it costs 25 cents to caulk 100 flues; hand work 
costs $1.05, or a saving of 80 cents per hundred flues for airwork. 
In the matter of staybolt holes, one man at 15 cents an hour will 
tap out by hand from 75 to 80 holes in ten hours, whereas, with 
the machine he can do 175 to 200 holes in the same time, and 
putting in staybolts, one man at 15 cents an hour will put 
in by hand from 175 to 200 bolts in ten hours, while for 
a like period the air tool will put in from 300 to 400. _ 

These brief abstracts will doubtless have more weight with 
intending purchasers of air tools than would the claims of 
builders of the tools. In any event, the figures are interesting, 
as showing how ’ the cost of some shop work operations are 
affected by the use of modern air appliances, and they carry 
their own moral. 








Some very rapid work in car erection was done not long 
ago at the Water-Valley shops of the Illinois Central. Mas- 
ter Mechanic Curley, having some 50,000 pound coal cars to 
build, instructed his foreman, Mr. F. W. Taylor, to take six 
men and put up one car, including air-brake equipment, and 
note the time occupied on the work. The six men completed 
it in exactly three hours and fifty minutes, including one coat 
of paint. It should be understood that the trucks and as far 
as possible all other work was ready for putting up and as- 
sembling when the construction was begun. This work was 
undertaken to vindicate Mr. Curley, who had put up two 
40,000 pound cars in 1883 with the same force per car, in eight 
hours, but without air brake, which story was always doubt- 
ed. He is supported by a statement which we have received 
from Mr. F. W. Brazier, Assistant Superintendent of Motive 
Power of the road. 





The following table of the boiling points of liquified gases 
at ordinary atmospheric pressure, reprinted from “Engineer- 
ing,” may prove useful as a record: 
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Mr. John S. McCrum died of apoplexy at his home in Kansas 
City, Mo., March 20, at the age of 61. Mr. McCrum was for 
many years Superintendent of Motive Power and Machinery of 
the Kansas City, Fort Scott & Memphis. He began his rail- 
road career as an apprentice to the machinists’ trade on the 
Pennsylvania Railroad in 1854. His railroad experience was a 
varied one, embracing a service of four years as machinist and 
engineer in Cuba, besides four and a half years with the United 
States military roads, and one and one-half years as an engi- 
neer on the Kansas Pacific. His connection with the Kansas 
City, Fort Scott & Memphis began in 1869, and from 1870 to 
1895 he was in charge of the machinery department of that 
road. 





The National Electric Car Lighting Company has received orders 
for car lighting equipment for use on a car on one of the Russian 
railroads, for an application to an officers car on the Illinois Central, 
for the private car of Vice-President Crocker of the Central Pacific 
and for eight postal cars on the Atchison, Topeka & Santa Fe. The 
last mentioned equipment and the one in Russia have been applied 
and are now running. The Atchison has a number of cars lighted 
by this system as has been noted in these columns. 
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CHILLED WHEELS FOR 100,000 POUND CAPACITY CARS. 





It seems eminently fitting that the Carnegie Steel Company 
should have been the first to experiment on a large scale with 
steel cars having a carrying capacity of fifty tons, as no com- 
pany was better qualified to draw up specifications for the 
material entering into their construction. A glance at the 
specifications on which bids were finally asked for the 100,000- 

_ pound steel hopper cars built for the Pittsburg, Bessemer & 
Lake Erie Railroad, shows how thoroughly they entered into a 
consideration of all the details, and it will be noted that the 
bidder was left no opportunity to put in inferior material, the 
maker from whom the various parts would be purchased being 
definitely specified. The method employed for deciding on the 
wheels to be used may be taken as an indication of the thor- 
oughness with which the Carnegie Company went into the 
whole subject, and as typical of the course followed for all 
the parts entering into the construction of the steel car. 

Letters were sent to the leading wheel manufacturers in 
various parts of the country, stating clearly what was required, 
and asking that a special design be submitted of the wheel that 
would in their opinion be the best suited to meet the unusually 
severe conditions, together with bids for furnishing the num- 
ber required. The designs were then considered without any 
reference to the price quoted, but entirely on their merits, and 
it was pre-eminently a case of “the survival of the fittest.” It 
Was an open question whether any cast-iron wheel would stand 
the repeated and severe heating due to the long continued 
brake action necessitated in stopping so great a mass, and 
whether the large proportion of cracked plates resulting would 
not make the chilled wheel uneconomical, even if the strains 
did not cause breakages in service. 

The New York Car Wheel Works, of Buffalo, N. Y., were 
among those invited to bid, and they submitted a design for a 
83-inch wheel weighing only 50 pounds more than those used 
under 60,000-pound cars, but made of special qualities of iron 
from which they had obtained very greatly increased strength. 
This company took the position that it was undesirable to in- 
crease the weight proportionately to the increase in load, as 
that tended to set up shrinkage strains in. the plates, which 
would only increase the likelihood of their cracking, but they 
recommended obtaining the requisite strength by using good 
qualities of iron and submitted tests that they had made and 
records of service that had been obtained from their special 
wheels under locomotives to prove that the increase in strength 
was there. Briefly, this increase in strength may be best 
shown by comparing the breaking strains of test bars made 
from both mixtures one inch square and twelve inches be- 
tween supports in transverse strength. With the best foundry 
practice and ordinary mixtures, a bar of this dimension would 
show a transverse strength of from 2,600 to 3,000 pounds, but 
by the use of their special mixtures these manufacturers were 
able to obtain from 3,500 to 3,800 pounds, an increase of about 
33 per cent. The New York Car Wheel Works T. M. Special 
wheel was specified under the first 600 100,000 pounds capacity 
steel cars built for the Pittsburg, Bessemer & Lake Erie Rail- 
road, and later under the additional 400. 

It was further specified that the wheels should be “ma- 
chined” on the tread, i. e., rotated between rapidly revolving 
emery wheels touching the tread at two opposite points that 
not only took off any slight irregularities, but left the wheel 
truly round, and this was also in accordance with the wheel 
company’s recommendation, as the absolute roundness of the 
wheel reduces the likelihood of “skidding” to a minimum. 

Two things may have had a decided bearing on the decisions 
to use this wheel, and these were the fact that the manufac- 
turers had been making an especial study of the production of 
wheels of high grade for particularly severe service, and the 
other that owing to the system of comparative tests under 
which their wheels are made, there was an absolute certainty 


that no wheel could be shipped that fell below a certain 


standard determined upon beforehand. By means‘of these 






tests, the transverse strength of the metal and the depth and 
hardness of the chill are accurately determined before the 
wheel leaves the foundry. 

The specifications under which the wheels were made called 
for the Master Car Builder’s test with a minimum of fifteen 
blows, one wheel being selected at random by the inspector out 
of each one hundred as representing this lot. Other tests that 
were to be made at the discretion of the inspector were the 
Pennsylvania Thermal test and the Austro-Hungarian test. 
Below we give the actual results obtained, which are certified 
to by the Carnegie inspector. 


Chilled Wheels for 100,000 Lbs. Capacity. 


Number of Blows of 140-Lbs Weight, epropatn from a Height of 12 
Ft., Required to mg = Lbs. Special heels Furnished 
to the P., B. & L. EB. . for 100,000 Lbs. Capacity Cars. 
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Average of 63 car wheels, 102 blows to break. 

On the Master Car Builders’ Test ordinary wheels are accepted if 
they successfully stand five blows. 

On looking over this list, in which each wheel represents a 
lot of one hundred, one is immediately struck not only by the 
fact that the number of blows that it took to break the wheel 
far exceeded the specifications, but that in nearly every case 
as many blows were struck after the wheel was once cracked 
before it broke, as it took to crack the wheel. In every case 
but one, the wheel did not even crack until the number of 
blows specified was passed, and in that one case, the cracked 
wheel stood ninety additional blows before it broke. No 
better demonstration could be given of the strength and of 
the toughness of the iron in the wheels than this gradual 
failure. The results the wheels are showing in service is quite 
as remarkable as the tests, as out of the whole 8,000 furnished, 
which have now been running over a year, as far as can be 
learned, not one has yet been removed for any cause. 








General Manager Underwood, of the Baltimore & Ohio Rail- 
road, has issued the following general notice to station agents 
and trainmen: ‘Your especial attention is directed to the 
treatment of patrons by employees of the company. Com- 
plaints have been made from various sources of discourtesy 
to freight and passenger patrons on the part of our agents, or 
their representatives, at several of our stations, and also in- 
attention of conductors and brakemen to properly care for the 
comfort of passengers. There should be no cause for such 
complaints. It is a part of your duty to see that our patrons 
are treated at all times with politeness and courtesy, not only 
by yourself, but by employees under your charge. One of the 
valuable assets of a railroad company is uniform politeness 
and courtesy from all of its employees to its patrons, and this 
capital must not be encroached upon. It is proper for you to 
understand that advancement does not depend wholly on your 
efficiency, but in other directions also, and will be measured in 
a great degree by the treatment accorded to patrons.” 


\ 
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MONSTER BLOOM SHEAR. 





The Long & Allstatter Co. 





The Lorain Steel Company, of Lorain, Ohio, have recently 
received a very large shearing machine, built especially for 
them by the Long & Alstatter Company, of Hamilton, Ohio. 
The engraving shows the appearance of the machine and an 
idea of its proportions is given by comparison with the height 
of the man standing beside it. 

The work to be done is in cutting steel blooms, and it will 
cut these as large as 10 by 10 inches in section, or 100 square 
inches of metal at a single stroke. This shear is located be- 
side another, which has been at work for several years, the 
two being placed close together to permit of being attended by 
one man.. The machine is 21 feet high, its total weight is 
about 250,000 pounds, and each housing weighs more than 

















A Large Bloom Shear. 


54,000 pounds. The steel castings used weigh about 35,000 
pounds, while the cam shaft which operates the slide weighs 
more than 10,000 pounds. These figures give an idea of the 
size of the shear. The stroke is 10% inches. 

The cylinder is 14 by 18 inches. Tilting of the bloom, while 
being cut, is prevented by an automatic and adjustable attach- 
ment for holding it down and a gage determines the length 
for cutting. The shear and outboard housing are mounted 
upon a heavy bed plate with octagonal ways, upon which they 
may slide for convenience in making repairs, and these also 
serve the purpose of keeping the parts of the machine in line. 
We are indebted to the Long & Alstatter Company for the 
photograph and particulars. 








STREFPT CAR BRAKES. 





The announcement of the prospevtive tests of street car 
brakes to be conducted under the direction of the New York 
State Railroad Commission has awakened a great] deal of in- 
terest in this subject, and our attention is called to the merits 
of a brake that has been in successful and apparently entirely 
satisfactory use for the past four years on the lines of the Met- 
ropolitan Street Railway in New York. We refer to the Ster- 
ling Safety Brake and desire to do justice to it in view of the 
Sweeping statement printed on page 93 of our March issue. 
The Sterling Supply & Manufacturing Co., 141 East Twenty- 
fifth street, New York, the makers are prepared to show that 


the record on the Metropolitan has not been surpassed any- 
where. 

The device is an improvement upon the old style of hand 
brake, it is operated by hand and consists of a pinion, oper- 
ated by the brake shaft or spindle, which meshes into a gear 
and sprocket wheel cast in one. The sprocket wheel carries a 
double chain connection—the object of the double chain being 
that, in the event of one chain breaking, the other remains 
operative. By the gear and pinion added power is obtained. 
The ratio of gearing of the pinion to the gear is 2 to 5. These 
parts are contained within a housing, which is placed directly 
under the platform of the car and the entire mechanism takes 
up a very small space. 

The advantages urged in favor of this system are that it is 
controlled directly by the motor man and does not depend in any 
way upon automatic apparatus, it is designed to reduce wear to 
the minimum by placing the chains around a sprocket wheel 
that is large enough to distribute the load over a proper length 
of chain. It is held to be better than brakes using auxiliary 
power and is sufficiently rapid in action and much more certain 
owing to the danger of failures with auxiliary power, especially 
where stops must often be made quickly and frequently. The 
cost of auxiliary power brakes is greater, and while no claim 
is made that the Sterling brake is advantageous for high speed 
suburban traffic it has satisfactory claims for attention for its 
sphere, city railroad work and for braking cars running singly. 








SAFETY CHAINS FOR PASSENGER CARS. 





A committee comprising Mr. J. M. Holt and Mr. C. F. 
Thomas, of the Southern Railway, submitted a report on 
safety chains to the Southern and Southwestern Railway Club 
at the January meeting. The efforts of the committee were 
directed to an improvement of the design at present in use, so 
as to prevent as far as possible the danger of trains parting 
from weakness of the chain connection, it having been found 
that the chain and hook adopted by the M. C. B. Association 
in 1890 could not be depended on to withstand a load of more 
than 35,000 lbs. These chains were known to be too weak to 
hold a train together in case of failure of the draw-bar, and 
the committee devised a safety chain and attachments in- 
tended to be reliable under all conditions of service. The 
safety chain proposed will stand a load of 75,000 Ibs. before 
rupture—the test showed 77,000 lbs.—and after a service of 
more than a year with the most satisfactory results, they are 
being applied to the entire passenger equipment of the road. 
The improvement consist in designing the chain and hook— 
one link and one hook—with the proper amount of metal in 
the proper place, which after all is simply correct design. 
There has long been need for improvement in the strength of 
this detail, particularly in mountain districts and where re- 
verse curves abound, and this fact seems to have been fully 
recognized in the work of the committee, for the chain has 
been designed with the view of either one taking the whole 
load in the event of the failure of the draw-bars on curves. 











MEETING OF THE A. 8S. M. E. JUNIORS. 





A meeting of the junior members of the American Society of 
Mechanical Engineers was held at the society house on the 
evening of March 7 for the purpose of effecting an organization 
for the purpose of holding regular meetings for the presentation 
of papers and discussions upon them. The idea is an excellent 
one which should be encouraged, and the younger members 
should have all necessary assistance in perfecting their plans. 
The first meeting was not a great success, as far as the pro- 
posed organization is concerned, but many of the seniors were 
attracted by the illustrated lectures by Chief Engineer Gardiner 
Cc. Sims and Lieutenant W. S. Aldrich, describing the supply 
ship “Vulcan,” and the experiences of that ship off Santiago. 
The raising and attempted towing of the Spanish ship “Maria 
Theresa” to the United States were also described. These topics 
were intensely interesting. The organization of the juniors ap- 
pears to be promising, although comparatively little was done 
at the first méeting. 
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A Steam Driven Shop Air Compressor. 
Curtis & Company Manufacturing Company. 


A STEAM DRIVEN, SHOP AIR COMPRESSOR. 





Curtis & Co. Manufacturing Company. 





These engravings illustrate an air compressor especially de- 
signed for the constant maintenance of a working supply of 
compressed air in machine shops, boiler shops, foundries and 
similar places, where it is a growing practice to employ tools 
and other appliances operated by compressed air. The compres- 
sor is steam driven with a direct connected vertical engine. 
The machine is designed to run continuously, and the 
engine is controlled by a Gardener throttling governor, with a 
heavy yoke throttle valve. The governor is ordinarily fitted 
with a slow-down device, controlled by the air pressure, so 
that the governor valve is nearly closed when the air pres- 
sure in the reservoir reaches the desired point. When the 
service is very intermittent, a Curtis relief governor is added, 
so that the machine will not compress when running slowly, 
thus practically consuming no power except when air is 
needed. 

The sectional engraving shows the front and side of a belt- 
driven compressor, 13 and 8 by 12 inches; but, as far as the 
compressor part is concerned, the construction is the same as 
that of a steam-driven machine, and the engraving shows the 
machine, with a low-pressure cylinder, 16 inches diameter and 


16 inches stroke, the high-pressure cylinder being 10 inches 
diameter by 16 inches stroke; the cylinders and cylinder 
heads are thoroughly water jacketed; the compression is in 
two stages, with a sufficient intercooler between the cylinders, 
with a large capacity when compared to size of the cylinders, 
so that air is thoroughly cooled when passing from the high 
to the low pressure cylinder. The intercooler is filled with 
thin brass tubes, through which the water circulates. The 
cooler is designed according to the best practice in marine 
engine condensers. Both heads provide for expansion, and 
the bolts which are exposed to the water are of bronze to pre- 
vent corrosion. The intercooler is bolted directly to the cylin- 
ders. Properly located partitions in the cylinder, water jack- 
ets and intercooler compel a thorough circulation of the cool- 
ing water. Drain cocks are provided to drain the intercooler 
and water jackets. 

The capacity of this machine, running at 120 revolutions, is 
200 cubic feet of free air per minute. The compressor will 
work easily against 110 pounds pressure. 

The size of the steam cylinder is determined by the boiler 
pressure and the desired air pressure. As will be seen, the 
compressor is entirely inclosed, but the working parts are 
easily accessible; by a hinged door at the side, the connecting 
rods, cranks and main bearings are accessible, and all valves 
are in the cylinder heads, each valve having its own cap and 
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A Belt Driven Shop Air Compressor. 


Curtis & Company Manufacturing Company. 


being independently removable. The location and form of the 
valves are such as to reduce the clearance to almost nothing. 
In the half-tone the high-pressure cylinder is nearest the ob- 
server, and the air is discharged at the side flange to which 
the pipe to the reservoir or line is to be attached. 

The free air enters at the side flange of the other cylinder 
through an air pipe, which may lead from the outside of the 
building. The provision for lubrication of every working 
part is deserving of notice. There are chain oilers on the 
main journals, a pressure grease cup takes care of the upper 
pin and the crank pins dip in oil at each revolution. The oil 
cups on the engine are filled by an oiling system centering at 
the centre of the engine, just below the cylinder. 

The design of this compressor is quite novel, both cylinders 
being single acting, which does away with stuffing boxes, and 
gives a cooling area 80 per cent. greater than a doubleacting 
cylinder, greatly increasing the efficiency. 


This machine is self-contained and weighs a little over - 


13,000 pounds. All parts are very liberal in proportion, in- 
suring stability and durability and admitting of using light 
foundation. The automatic regulation makes it economical 
for intermittent work. The engine is simple and strong; it 
is connected to the compressor with cranks at right angles, 
causing very smooth running. The parts are easy of access 
and are not crowded or overloaded with duties and small in- 
tricate forms, for complicated details have been avoided. 

The machines are equipped with a fly wheel 5 feet 6 inches 
diameter, weighing 2,000 pounds. The machine base is 8 feet 
7% inches by 4 feet 6 inches; the total height is 11 feet. 

Curtis & Co. Manufacturing Company, of St. Louis, Mo., are 
manufacturers of this and similar machines, both belt and 
steam driven, in sizes from 25 to 200 cubic feet of free air per 
minute. They also make a specialty of air hoists and general 
foundry equipment. 


MODOC SOAP FOR CLEANING CARS. 





It is an unusual thing to find passenger cars with the 
bright sheen of the paint shop on them after a few months’ 
service. Cars that are neglected very quickly reach a condi- 
tion that is irreclaimable, as far as a respectable appearance 
is concerned, without the aid of varnish, for soap and water 
‘applied to a car on which dirt has been allowed to accu- 
mulate is one of the worst remedies that can be applied, as it 
is a deadly enemy to varnish’ as well as paint. In any event, 
repeated washings with soap have the effect of dulling the 
varnish and putting it in a more receptive condition for dirt. 
Having recently noticed the well-groomed appearance of some 
coaches of the old standard yellow color, a color that is hand- 
some when clean, but one not well adapted to resist dirt, some 
inquiries were made of an official touching the method of 
cleaning. We were informed that they were cleaned every 
thirty days with Modoc Liquid Car Cleaner at a cost of $1.25 
per car, which low figure is accounted for by the fact that the 
cars are not allowed to get dirty and are, therefore, easily 
cleaned. 

This liquid cleaner does not clean a dirty car as quickly the 
first time used as soap and water,for its components are weaker 
and therefore less harmful to varnish and paint. These cars, 
when very dirty, are first cleaned with Modoc Powdered 
Soap and afterwards dressed with the liquid, using no water 
whatever, leaving the cars as bright and clean as though just 
out of the shop, and this result, we are informed, is obtained 
with any color, whether yellow or the standard Pullman. 
The appearance of these cars justified the claim that there 
were none finer. 
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A NEW VERTICAL HOLLOW CHISEL CAR MORTISING 
MACHINE WITH AUXILIARY BORING ATTACHMENTS. 





Builders and repairers of cars, and, in fact, those concerned 
in any contruction where heavy mortising is required, will be 
specially interested in the new No. 4 Vertical Hollow Chisel 
Mortiser designed and built by J. A. Fay & Company, 516 to 
5386 North Front street, Cincinnati, O. This machine is the 
most powerful and reliable of the kind ever offered to the wood- 
worker, and is remarkable in containing the essential elements 
of strength, simplicity, and efficiency, the possession of which 
are so necessary to satisfactory results in any machine; results 
that are attained, too, without requiring the work to be laid 
out or the mortises cleaned. The frame is of the usual solid 
type built by this company, with a distribution of material 
looking to lightness and stability, requisite to rigidly support 





A New Vertical Hollow Chisel Car Mortising Machine With 
Auxiliary Boring Attachments. 


the housing, the chisel ram, boring attachments and table. The 
housing has provisions for taking up wear, and has a lateral 
movement for properly locating the chisel over the work. The 
chisel-ram carries the boring spindle, the latter running in a 
long self-oiling bearing. There are stops by which the vertical 
movement of the ram is regulated for the depth of mortise; 
this movement is 16 inches, while the lateral action, with the 
housing is 14 inches. The chisel-ram has a reciprocating mo- 
tion due to reversing friction and gearing. The table on which 
the work is supported is 4 feet 6 inches long, and also has 
stops to control the movement for the length of mortise re- 
quired. The table is operated by a hand wheel in connection 
with a rack and pinion, and has an adjustable clamp for hold- 


ing the work securely in place while operated on. The auxil- 
iary boring attachments are located at each side of the ma- 
chine sufficiently distant from the chisel to allow an adjust- 
ment to an angle of 30 degrees in either direction, and they are 
also provided with a vertical adjustment of 20 inches and a 
lateral movement of 12 inches. This machine, which is the 
product of a corps of experts constantly engaged in design of 
wood working tools, represents the best thought yet put into 
this form of machine for accurate and rapid work. 








MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 





A geodetic observatory is a necessary part of the equipment 
of an institution giving instruction in geodetic methods of sur- 
veying. The plans for the erection of such an observatory near 
Boston have been under discussion ever since the adoption of 
what is known as the geodetic option of the course in civil en- 
gineering, but it was not until May of 1898 that the observatory 
became an established fact. 

This observatory is intended primarily to be used in giving in- 
struction in the most refined methods of determining Latitude 
and Longitude, and secondarily to be used in magnetic and 
gravity observations. A hill in the southeastern part of Mid- 
dlesex Fells was chosen for the site. Here was found a firm 
foundation for the most delicate instruments, free from the 
vibrations caused by railroad and highway traffic and not too 
far from Boston. There is an unobstructed view of the heavens 
and the horizon, with the two United States Coast Geodetic 
Survey triangulation stations, at Blue Hill in Milton and Pros- 
pect Hill in Waltham, in plain sight. 

The Park Commissioners kindly granted permission to the 
Institute for the erection of the building, with the provision that 
it should be built of field rock and with pleasing proportions. 
The exterior was designed by Professor Homer. The building 
is of stone; it is fifteen feet square and contains the following 
apparatus, namely: a transit instrument of two and one-half- 
inch aperture, twenty-seven-inch focus, with a delicate level 
and micrometer eye-piece for latitude observations; a sidereal 
chronometer; a chronograph; a magnetometer; a dip circle; an 
altazimuth instrument, and various other smaller appliances, 
such as a heliotrope, a self-recording barometer, etc. During 
the present year it will be further equipped with a one-half 
seconds pendulum fo rdetermining the force of gravity. 

Much work has been done at the observatory that could not 
before be performed at any of the Institute buildings. This is 
especially true of the tests on delicate spirit levels and the de- 
termination of constants depending on such observations. This 
is due to its freedom from vibrations, while its distance from all 
magnetic disturbances renders it especially favorable for ob- 
servation with the magnetometer and dip circle. 

The observatory, on account of its unique position, will be a 
valuable magnetic station and its observations will probably be 


incorporated in the general magnetic work of the United States 
Government, 








DRAW BAR YOKES. 


The subject of draw bar yokes was among the matters up 
for discussion at the January meeting of the Central Railway 
Club, the special feature centering on the weakness that is 
developing at the solid back end of the yoke, which breaks at 
the corners of the junction of the back end with the top and 
bottom. Mr. Waite mentioned a car coming under his observa- 
tion where there was no doubt that red short iron was responsi- 
ble for the failure. The importance of the radii of the bends 
at the back end was referred to by Mr. McCarty, who also 
pointed out the necessity for avoidance of square corners at 
that point. The reduction of thickness of material at the cor- 
ners of a one by four-inch yoke was shown by: Mr. West to be 
fully 4% inch, which was due to the drawing of the metal over 
the form on which they were shaped. Many of the yokes he 
found were reduced to even less than % inch thick at the cor- 


ners. He understood that the Cleveland City Forge had devised 
a means of upsetting these corners and were furnishing a 
pocket which he was using. Mr. Waite thought that accounted 
for the reason why he had no trouble on his road, as he used 
the Cleveland City Forge Company’s pockets. There is no 
doubt that reinforcing the corners is a good thing to prevent 
breakage, and Mr. McCarty’s proposal to increase the radius 
of the ends will be found beneficial in all cases. 
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“ECLIPSE” REDUCING VALVE. 





For Locomotives and Marine Service. 





This reducing valve is simple and is making a name for it- 
self on several railroads and steamships. Steam enters the 
valve through the pipe shown at the right hand side of the en- 
graving. The piston is loose for vertical movements, and in 
the absence of steam pressure it drops to the bottom of the 
casing and leaves the valve passage open. As the steam pres- 
sure accumulates in the outlet connection, at the left, it acts 
upon the piston, forcing it up into the cylinder on top of the 
valve and the pressure of steam in the outlet side is governed 
by the tension of the spring in the housing above its piston. 
When screwed down this spring holds the piston open until 
balanced by the steam pressure, whereupon the valve closes. 
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The “Eclipse” Reducing Valve. 


It is stated that the outlet pressure is not affected by varia- 
tions in the boiler pressure. One superintendent of motive 
power has remarked that it was so simple that he was almost 
afraid to trust his men with it. There are but four working 
parts, the valve, valve pin, spring and screw. This valve is 
now in use on the Chicago Northwestern, the Cincinnati, Ham- 
ilton & Dayton, the Atchison, Topeka & Santa Fe, the “Big 
Four” and several other roads, and also on ships of the Minne- 
sota Steamship Company. It is manufactured by The John 
Davis Co., 51 Michigan Street, Chicago. 








STUPAKOFF ON WIRE GAUGES. 





Mr. S. H. Stupakoff read a paper on wire gauges before the 
German-American Engineers’ Society at Pittsburg, Pa., on 
March 22, 1899, on which occasion every known gauge received 
attention from the speaker, who did not fail to hold up as an 
object lesson those familiar representations that are parodies 
on the name of gauge. From the ordinary slot guage the 
speaker touched upon the refinement of the art as exemplified 
on the micrometer gauge, from which it was but a step to the 
instrument of the author’s devising, called the comparometer, 





a device intended for comparing different standards, though 
incidentally it serves to determine the standard dimensions, 
numbers of standard gauges and various corelated properties 
of objects dependent on their dimensions. The compar- 
ometer, by the inventor’s description, combines a mi- 
crometer gauge for wire, plate, drills, etc.; it gives the weight 
for round and sheet metals, the number of threads per inch 
for standard machine screws and suitable tap-drills therefor, 
and it furnishes the means for comparing any or all of these 
data at a glance. : 

The mechanical principle involved in the comparometer is 
that of a plain spiral base combined with a radius vector, moy- 
able around its pole. A shifting of the radius vector causes 
some fixed point on it to recede from or advance toward the 
spiral. The rate of recession or advancement is in direct pro- 
portion to the arc traversed. This instrument replaces all 
gauges which are marked on its face, and as a micrometer cal- 
iper it combines with one or all of these gauges an accurate 
measuring instrument with rivisions of 1,000ths of an inch, 64ths 
of an inch and 100ths of a millimeter. There is no doubt that 
this instrument is devised to fill a place never before occupied, 
and it will also lead to a better understanding of the metric 
system since readings in those values are directly comparable 
with the inch and its divisions, and would therefore hasten a 
familiarity with the system least understood, because trans- 
position is not necessary. 








PHENIX METALLIC PACKING. 





The packing manufactured by the Phenix Metallic Packing 
Company of Chicago is highly commended by those who use it 
as possessing a great degree of efficiency in addition to its sim- 
plicity. These qualities have been demonstrated by a number 
of years of practical tests at the hands of engineers whose 
opinions carry weight. It is a self adjusting metallic packing, 
used in conjunction with a rubber combination which gives an 
elasticity peculiar to a purely fibrous packing. An anti-friction 
metal is used in the manufacture of this packing which makes 
oiling unnecessary. Owing to its elastic features, it may be 
used to replace any fibrous packing, and will require no 
changes in the stuffing box arrangement to be used in place of 
other packing. 





The development of the iron and steel industries of the 
United States is considered by the “London Statist” as per- 
haps the most important economic question of our time. This 
authority says that America has now so developed her iron 
and steel industries that she must find fresh outlets for her 
products. “Such outlets she is finding, as we believe with 
profit, in foreign markets for certain products. For other 
products, however, she will need to create a new shipbuilding 
industry of her own, and what has been done or is being done 
in that connection we must reserve for future examination. 
No thoughtful man, acquainted with the American character, 
who considers the situation can fail to perceive that the great- 
est competition to be faced by British industry and enterprise 
in the future is that of American shipbuilding. It may be de- 
ferred a few years, but it is bound to come.” 








The delicacy of modern measuring instruments was strik- 
ingly shown in Professor Vernon Boy’s determination of the 
density of the earth. The force which he then measured was, 
he has stated in a recent lecture, equivalent to a weight of 

1 


————— of a grain acting at the end of a lever 1 inch long. 
12,000,000.—‘‘Engineering.” . 








PERSONALS. 


Mr. A. C. Beckwith has been appointed Division Master Me- 
chanic of the Illinois Central at Past St. Louis, Ill. 








Mr. Richard English has been appointed Division Master 
Mechanic on the Rio Grande Western, at Helper, Utah. 
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Edward S. Tabor, President and Treasurer of the Morse 
Twist Drill & Machine Company, died in New Bedford, Mass., 
March 10. 





Mr. A. C. Deverell has been appointed Superintendent of the 
Car and Machine Shops of the Great Northern Railway, at St. 
Paul, Minn. 





Mr, G. J. Kelly has been appointed Division Master Mechanic 
of the Baltimore & Ohio Railroad, with headquarters at River- 
side, Baltimore. 





Mr. G. De Vilbis, formerly of the Wabash Railroad, at Peru, 
Ind., is now in charge of the mechanical department of the 
Western Division of the Grand Trunk Railway. 





The promotion is announced of Mr. E. T. White to the posi- 
tion of Superintendent of Motive Power of the Baltimore & 
Ohio to succeed Mr. I. N. Kalbaugh, transferred to the lines 
west of the Ohio River. 





Mr. I. N. Kalbaugh, Superintendent of Motive Power of the 
Baltimore & Ohio at Baltimore, has been appointed Superin- 
tendent of Motive Power of the same road west of the Ohio 
River, with headquarters at Newark, O. 





Mr. James Hocking has received the appointment of Master 
Mechanic on the New York, New Haven & Hartford at New 
Haven, succeeding Mr. J. W. Leary, who has taken the position 
of Superintendent of the Aluminum Plate and Press Company, 
at Plainfield, N. J. 





John Kruesi, Chief Mechanical Engineer of the General Elec- 
tric Company, at Schenectady, N. Y., died in that city February 
22, t the age of fifty-six years. He was born in Switzerland, 
and upon coming to this country in 1870, he entered the employ 
of Mr. Thomas A. Edison, at Menlo Park. 





Mr. Edwin G. Russell has accepted the position of superin- 
tendent of the Morris and Essex division of the D. L. & W. 
Railroad, succeeding Mr. A. Reasoner. Mr. Russell was asso- 
ciated with President Truesdale on the Minneapolis & St. Louis, 
where the latter gentleman was receiver of that road. 





The appointment of Mr. J. W. Fitzgibbon as Superintendent 
of Motive Power of the Delaware, Lackawanna & Western, with 
headquarters at Scranton, Pa., is a new move on that system 
there having never been a supreme mechanical head on the 
road. Formerly the several master mechanics on the line re- 
ported directly to the General Manager. 





Mr. W. L. Derr, who has been Superintendent of the Dela- 
ware Division of the Hrie R. R., has received the appointment 
of Superintendent of the Susquehanna Division to succeed Mr. 
J. T. Maguire, who is transferred to the New York Division, 
where he succeeds Mr. W. W. Maguire, resigned. Mr. Derr’s 
headquarters will be at Elmira, N. Y. 





Professor W. F. M. Goss, of Purdue University, has been 
granted leave of absence, beginning April 1, for a trip abroad. 
After twenty years of such active work ut Purdue, Prof. 
Goss merits this rest, and he will return with renewed energy 
to continue his admirable work. Prof. R. A. Smart will have 
charge of the department during the absence of Prof. Goss. 





Mr. Michael D. Wild has been made Secretary of the Balti- 
more & Ohio Southwestern, succeeding Mr. Edward Bruce, and 
Assistant Secretary of the Baltimore & Ohio Railroad, with 
headquarters at No. 2 Wall Street, New York. For several 
years Mr. Wild has held a very responsible position with the 
Baltimore & Ohio Railroad, in Baltimore, and the change is a 
promotion and recognition of his valuable services. 


Mr. J. T. Harahan, Jr., has been selected to represent the 
Charles Scott Spring Company, in association with Mr. William 
V. Kelly, with headquarters in the Fisher Building, Chicago. 





Mr. W. E. Symons, Superintendent of Motive Power of the 
Plant System, is now also in charge of the car department by 
an extension of his jurisdiction, whereby the Master Car 
Builder reports to him. 





Mr. H. A Parker, who has just been appointed Vice-Presi- 
dent and General Manager of the Chicago, Rock Island & 
Pacitic, began his railroad service as chainman in the con- 
struction of the road in 1866, at the age of fifteen. He has 
filled many important and responsible positions, such as Divi- 
sion Engineer and Chief Engineer, and Assistant to the Presi- 
dent. His recent activities have been in connection with the 
extensive track elevation improvements in Chicago. The ap- 
pointment may be considered in the light of a triumph of en- 
gineering skill, combined with ability in management. 





Mr. William H. Harrison, Superintendent of Motive Power at 
Newark, Ohio, of the Trans-Ohio Division of the Baltimore 
and Ohio Railroad, has laid aside his railroad burdens, after 
a period of forty-five years of service on the B. & O. Mr. Har- 
rison’s railroad work began with the Baltimore & Susque- 
hanna Railroad, when he served his aprenticeship. In his 
long term of active railroad life he has witnessed the transi- 
tion of the motive power units from the primitive Eastwick 
and Harrison engine and the “camel back” to the powerful 
freight engine of the present. Mr. Harrison retires at the 
age of 67 years, with an enviable record. 





Mr. Alexander Kearney, Assistant Engineer of Motive Power 
of the United Railroads of New Jersey, has been appointed 
Assistant to Mr. F. D. Casanave, General Superintendent of 
Motive Power of the Pennsylvania Railroad, with headquarters 
at Altoona and the title of Assistant Engineer of Motive Power. 
Mr. Kearney’s railroad career began with his apprenticeship in 
the Altoona shops, after which he was appointed Road Fore- 
man of Engines of the Philadelphia Division, and following 
that, Assistant Engineer of Motive Power of the Philadelphia, 
Wilmington & Baltimore. , 





Sir Douglas Galton is dead. He was born in Worcestershire, 
England, in 1822, and was educated at the Royal Military 
Academy, Woolwich, where he passed the highest examination 
on record, and took first prize in every subject. He received a 
commission in the Royal Engineers in 1840, and eventually be- 
came Inspector of Railroads, and Secretary of the Railroad 
Department of the Board of Trade, in which capacity he made 
an Official visit to the United States in 1856. In 1860 he was 
appointed Assistant Inspector of Fortifications, and from 1862 
to 1870 he was Under Assistant Secretary of State for War. 
Later he became Director of Public Works and Buildings, and 
in 1875 he retired. From 1870 to 1895 he was General Secretary 
of the British Association, and from 1895 to 1896 he was Presi- 
dent of that body. He was also a member of the council of 
the Royal Society, and constructed the Herbert Hospital at 
Woolwich. He was the author of “Healthy Dwellings” and 
“Healthy Hospitals,” and other works, and was one of the 
greatest British authorities on questions of sanitation. The 
work for which he is best known in the United States was that 
in connection with the celebrated air brake tests which were 
carried out by his joint work with Mr. Geo. Westinghouse in 
England. 





Mr. G. R. Henderson, member A. S. M. E., has resigned as 
Mechanical Engineer of the Norfolk & Western Railway to join 
the engineering staff of the Schenectady Locomotive Works. 
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He is widely known in this country and abroad by his valuable 
contributions to the technical press and his excellent work in 
the preparation of reports presented to the American Railway 
Master Mechanics’ Association. No more thorough reports 
have been submitted to the association than those of the com- 
mittees on tonnage rating last year, and on the proper ratio of 
heating surface and grate area to cylinder volume presented in 
1897, he being chairman of both committees. He has also 
written many valuable articles for the “American Engineer.” 
Mr. Henderson began his railroad work by an apprenticeship 
at the West Philadelphia shops of the Pennsylvania Railroad 
in 1878. In 1881 he went to the drawing room at Altoona to 
become assistant Chief Draftsman. He went to Roanoke, Va., 
in 1887 as Assistant Superintendent of the Roanoke Machine 
Works, and since 1890 he has been Mechanical Engineer of the 
Norfolk & Western. One of his notable locomotive designs 
was illustrated in our June, 1898, issue, page 181, and his work 
in that position has given him the reputation of being one of 
the foremost locomotive designers. His new title is Assistant 
Mechanical Engineer and he will assist Mr. Pitkin and Mr. 
Sague in designing new locomotives. His qualifications as an 
engineer and his judgment from a wide experience render him 
a most valuable officer in locomotive building works, but his 
loss to the railroad service will be serious. Such men are 
greatly needed, and railroad managers should ask themselves 
the question: “Why do these good men leave the railroads?” 





F. C. Weir, President and General Manager of the Weir Frog 
Company, of Cincinnati, died March 1, and is succeeded by Mr. 
L. C. Weir. Mr. Weir was a very able man in his line of busi- 
ness, and his career was one of marked success. He was born 
at Oxford, Conn., in 1832, and entered the New Haven railroad 
shops at seventeen years of age, where he learned the machin- 
ist trade. He then became locomotive engineer on that road, 
and in a few years was made foreman of a department of the 
shops. In 1855 he went to Russia and served under Ross 
Winans as one of the engineers in building the Russian rail- 
way, running from St. Petersburg to Moscow. He was General 
Manager of the St. Petersburg Division, and after serving in 
that capacity for several years he returned to this country in 
1863. In 1872 he became interested in the manufacture of raii- 
road frogs. In 1883 he organized the Weir Frog Company at 
Cincinnati, O., and developed that business, giving it his per- 
sonal and entire attention for many years. Mr. Weir invented 
a great many frogs, switches and crossings, and machines for 
manufacturing them, and he theroughly systematized the busi- 
ness. He was a man of unusual ability in all directions con- 
nected with manufacturing. His personal characteristics were 
very strong, and the attachment between him and his em- 
ployees as continued through the latter years of his life was 
very unusual. He seemed to live for the benefit of those around 
him, and entered into their joys and sorrows with a spirit 
which only a great and benevolent man can show. He was a 
public-spirited man, and took the keenest interest in all the 
economical questions of the day. He was a member of the 
_ American Society of Civil Engineers since 1872; was also a 
member of the Engineers’ Club of Cincinnati; the Engineers’ 
Club of New York; Engineering Association of the South; the 
Engineers and Architects’ Club of Louisville. 





Mr. William Ledyard Cathcart has been appointed adjunct 
professor of mechanical engineering at Columbia University, 
and will be Professor F. R. Hutton’s principal co-operator in 
the department. Mr. Cathcart is well known as a writer upon 
engineering subjects, the chief of which have been in the line 
of marine, mechanical and civil engineering. Owing to his 
training and experience in marine engineering, it is 
natural to infer that Columbia is to give special atten- 
tion to marine subjects, which is specially appropriate 
because of its location in this important seaport. Mr. Cath- 
cart’s professional record in the United States Navy began with 


his appointment as cadet engineer in October, 1873. His ser- 
vice with the Academy ended in June, 1875, was followed by 
assignments to the North Atlantic station on the “Canan- 
daigua” and “Plymouth,” 1875 and °76, and to the “Adams,” 
76 to ’78. He was commissioned as assistant engineer during 
this interval, in July, 1877. May, 1878 to ’81, he was with the 
flagship “Richmond,” on the Asiatic Station. Returning to 
America he was assigned in November, 1881, to inspection duty 
at Philadelphia until January, 1884, when again he had three 
years’ sea duty on the U. S. S. “Ossipee” at the Asiatic Sta- 
tion, until 1887. Returning again to inspection duty at Phila- 
delphia, from June, 1887 to April, 1889, he was then transferred 
to the “Yorktown” until the summer of that year, when he was 
assigned to duty at the League Island Navy Yard. He passed 
his examination to the grade of Passed Assistant Engineer in 
December, 1884, and after becoming interested in a particular 
line of manufacture, resigned from the Navy to pursue the 
work of his choice in January, ’91. He received an appoint- 
ment from Mr. William H. Webb, founder of Webb’s Academy, 
as Instructor in Marine Engineering, in the spring of 1897, but 
on the breaking out of the war he volunteered and was appoint- 
ed Chief Engineer June 10th, 98, with appointment to the 
Bureau of Steam Engineering at Washington. He was honor- 
ably discharged in October, 98, and received his appointment 
at Columbia University in February, 1899. He will begin duty 
in his new position in October next. 








BOOKS AND PAMPHLETS. 





“The Centrifugal Pump, Turbines and Water Motors, Including 
the Theory and Practice of Hydraulics Specially Adapted for 
Engineers.” By Charles H. Innes, M. A., Lecturer on Engi- 
neering at the Rutherford College, Newcastle on Tyne. Sec- 
ond edition. The Technical Publishing Co., Ltd,. and D. Van 
Nostrand Co., 23 Murray St., New York, 1898. Price, 3 shill- 
ings 6 pence. 

This book is divided into seven parts, of which the first treats 
of general principles concerning motion of water, the second 
with pressure engines producing rotary motion, the third with 
turbines and the Pelton wheel. Theory and mathematical con- 
siderations are given important places in the work. A chapter 
from the pen of C. A. Parsons describes his form of steam 
turbines. A chapter on water turbines shows the close agree- 
ment between theory and experiment. Centrifugal pumps, 
fans, the hydraulic works at Niagara and the hydraulic buffer 
stop, each have chapters. Trigonometric and graphic methods 
are freely used. The book might have been devoted entirely to 
hydraulic pumps and motors to somewhat better advantage. 
Steam turbines, fans and railroad buffers are all interesting, 
but a book entitled “Centrifugal Pumps and Turbines” does 
not appear to be a promising one to aid in the search for lit- 
erature on fans, buffers and steam engines. This criticism does 
not, however, reflect discredit upon the other parts of the work. 
The engravings are not all bad, but many are too wretched to 
pass unnoticed. 


“The Commercial Management of Engineering Works.” 
Francis G. Burton. 
ter, England, 1899. 
The author of this book was formerly secretary and general 

manager of the Milford Haven Shipbuilding and Engineering 

Co., and he has written for young engineers and foremen who 


By 
The Scientific Publishing .Co., Manches- 
Price, 12 shillings 6 pence. 


' have not established systems of their own. No attempt has 


been made to lay down rules, but rather to show difficulties 
and offer suggestions. The book is arranged in logical order 
and presents in considerable detail the awthor’s idea of what a 
complete system of shop and office management should be. 
The details are, we think, much too complete in respect to very 
little things and too little is said about others that are most 
important. The vital importance of knowing costs of work 
done as a basis for estimating and managing is considered, 
but too much space is given to clerical and accounting matters 
to permit an unobstructed view of the broad principles of com- 
mercial management. The book is worth reading by those 
who have already established systems, for it offers suggestions 
that may tend to improvement. We should say that if the vast 
amount of detail outlined in this book is necessary to meet 
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conditions in English “Engineering Works,” these conditions 
are much more complicated than ours. We do not need to be 
told that all forms of which it is intended to take press copies 
should be printed in copying ink, but we would like to know 
how English manufacturers keep record of the cost of produc- 
tion. The general subject of costs is treated, but its effective- 
ness would be greater if more elaborate. The book is attractive 
in appearance, the letterpress and binding being excellent. Mr. 
Burton believes in advertising, for he says: “A saving of ad- 
vertising expenses generally means a much greater reduction 
in the amount of orders.” 


The Testing of Materials of Construction. By W. C. Unwin. 
Second edition. Longman’s Green & Co., New York, 1899. 
Price, $6.00 
In addition to the necessity for bringing this work up to 

date, the second edition was needed. because of the important 

place assumed in modern engineering practice by experimental 
investigation into the properties and qualities of the materials 
used by engineers. The materials themselves have improved 
and the appliances for testing are not backward in this respect. 

The author’s name is a guarantee of thorough, scientific and 

sensible treatment upon a careful plan.: The plan is to handle 

the subject scientifically and commercially. The former con- 
tains the mathematical and exact treatment, while the latter 
is a guide in the selection of material for engineering purposes. 

The broad divisions of the work are, elasticity, deformations 

and plasticity, hardness, the machinery and apparatus for test- 

ing, and a wide range of results of tests upon the materials of 
engineering that are in general use. It is a large book, and 
would have been much larger if the author had fully treated 
all that we would like to have him include. Iron and steel 
very naturally occupy a large share of space, both in the sec- 
tion given to records and the curves of behavior of specimens 
and in the part given to the manipulation of testing. The 
progress of 10 years since the first edition appeared has been 

thoroughly brought up to date, except in regard to the im- 

provements chemically, which are omitted. It is a valuable 

work and will be obtained by every up-to-date engineer. It is 

a scientific study of testing and a work of record which is likely 

to stand a long time as an authority in practice. The printing 

and binding are excellent, and most of the engravings are 
good, while others are out of place in such an admirable 
book. It has a good index. 


List of Officers and Members of the American Society of Naval 

Engineers, 1899. 

This pamphlet, received from Chief Engineer A. B. Willits, 
U. S. Navy, contains a list of officers, members and associate 
members of the society and lists of the exchanges and sub- 
scribers to the proceedings. 


“The Tokio Imperial University Calendar, 1897-1898, Pub- 


lished by the University, Tokio, Japan.” 

Opening with a calendar of the opening and closing months 
of the college year, there is an interesting historical summary 
of the life of the institutions forming the University, tracing 
its development from its origin by the union of the late Tokio 
Daigaku, Kobu Daigaku and Tokio Nornigakko. 


“Twentieth Annual Report of the State Board of Agricul- 
ture College, Including the Eleventh Annual Report of the 
Agricultural Experiment Station, Ft. Collins, Colorado, 1898.” 
The report covers the aims and purposes of an agricultural 

college ,and gives evidence of more than usual care in its prepa- 

ration. 


Society of Naval Architects and Marine Hngineers, Names of 

Members, 1899. 

This little pamphlet contains the names and addresses of the 
members, the constitution and rules and a list of the papers 
contained in the five volumes of the proceedings of the society. 
This is one of the most important of the technical engineering 
societies, and the record of subjects presented at the five an- 
nual meetings shows the scope and character of the discussions. 
The secretary is Mr, Francis T. Bowles, 12 8lst street, New 
York, 


Prospectus of the Working Men’s College, Melbourne, Aus- 
tralia. Twelfth edition. 1899. 


This college was founded to improve the education of those 


- Central Falls, R. I. 


who work, and especially to facilitate the attainment of a 
knowledge of handicrafts, arts, sciences and languages, by the 
establishment of classes, workshops, laboratories, reading 
rooms, libraries, museums, and by other means, as the coun- 
cil may direct. The curricula embrace manual training, as 
well as the higher courses, and both sexes are admitted. 


Statistical Abstract of the United States, 1898. Twenty-first 
Number. Population, Finance, Commerce, Agricultural and 
Other Leading Froducts, Mining, Railroads and Telegraphs, 
Immigration, Education, Public Lands, Pensions, Postal Ser- 
vice, Prices, Tonnage, etc. Prepared by the Bureau of Stat- 
istics, under the direction of the Secretary of the Treasury, 
Washington, Government Printing Office, 1899. 

Under the above ceumprehensive statement of the contents of 
this work is to be found information of interest to the banker, 
the business man and the farmer, covering as it does every as- 

ect of foreign and home trade. 


“On the Organization of Engineering Courses, and on En- 
trance Requirements for Professional Schools.” By Dr. R. 
H. Thurston, Director of Sibley College, Cornell University, 
Ithaca, N. Y. 

This is a pamphlet reprinted from a paper which has for its 
object, as stated in the opening paragraph, a consideration 
from a professional standpoint of the necessity of organization 
of professional schools, and those of engineering particularly. 
Consideration is also given to the proper method of organizing 
such professional institutions and especially their curricula, 
and the logical and best methods of discovering their essential, 
and their desirable, though non-essential, entrance require- 
ments, and, finally, of securing a proper and the best method 
of relating their courses of instruction to those or the academic 
schools, preparatory and others. The arguments in consonance 
with the objects named above, were clearly put in the usual 
style of the distinguished author, but are too lengthy for even 
a fragmentary review, although very interesting. 


Register of the Lehigh University, South Bethlehem, Pa., 
1898-1899. This register fully explains the founding of the uni- 
versity and its incorporation in 1866 by the Legislature of Penn- 
sylvania. The curriculum embraces civil, mechanical, mining 
and electrical engineering, metallurgy, chemistry and all need- 
ful collateral studies. A school of General Literature is also 
established and thoroughly equipped, and the classical course, 
the Latin-Scientific course, and the course in Science and Let- 
ters, 


Dixen’s ‘Teachers’ Note Book.” Joseph Dixon Crucible Com- 
pany, Jersey City, N. J. 
This is an interesting pamphlet and neatly gotten up. It is 
devoted entirely to a description of the materials entering in, 


aud the manufacture of the Dixon American Graphite Pencils. 


The Peerless Rubber Company has issued a little explanatory 
folder of their Rainbow packing and gaskets anid the informa- 
tion is conveyed by means of plain language, without extrava- 
gant claims of superiority or attempts to belittle other products 
in the same line. The little flyer is printed in brilliant colors, and 
is sure to attract attention to the output of this well known 
house. 


A pamphlet from the B. F. Sturtevant Company, of Boston, 
furnishes some interesting figures, resulting from  obser- 
vations made in fuel tests under mechanical draft, of the 1,000- 
horse power plant of the United States Cotton Company, at 
An annual saving of $6,500 was shown 
by the use of a fan costing $550, by which an inferior mixture 
of coal was made to replace the Cumberland coal used before. 
The speed of the fan engine is regulated automatically 
and accommodates itself to the steam pressure. Notwithstand- 
ing there is no economizer used with the mechanical draft, the 
gases are said to have a temperature not“higher than 400 de- 
grees Fah. 


The Detroit Graphite Manufacturing Company, Detroit, 
Mich., have issued an attractive pamphlet containing a large 
number of excellent half-tone engravings illustrating a portion 
of the important buildings, bridges, ships, railroad cars, gas- 
ometers and other structures which have been painted with 
“Superior Graphite Paint.” It also contains statements of the 
merits of this paint as a durable metal coating. The array of 
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important works upon which the paint has been used is a 
convincing argument, and added to this are reports of severe 
tests imposed upon it, such as the exposure of pieces of iron 
coated with it when placed in boiling sulphuric acid. The acid 
eats away the iron entirely, and a piece painted on one side is 
completely decomposed, leaving only the film of paint unin- 
jured. The pamphlet should be obtained and examined by all 
who are concerned with the protection of metallic structures. 
It is very attractively printed, and the engravings are inter- 
esting, aside from their exhibit of the protective properties of 
the paint. We think the best testimonial to the value of this 
paint is the fact that the consumption for 1898 was double that 
of the previous year. The company is now constructing a 
large five-story addition to the factory, in order to provide for 
the increasing demand. 


Air Compressors, Air Hoists, Air Appliances.—The Curtis & 
Co. Manufacturing Co., Engineers and Machinists, St. Louis, 
Mo., have issued a catalogue of the regular product of their 
works which is well worth sending for. The chief of these 
specialties are automatic air compressors driven by belts, steam 
engines and gas or gasoline engines. The firm produces a line 
of compressors which are unique for their simplicity, compact- 
ness, and we should say also for efficiency, as far as this may 
be judged by examination of the interesting designs. The de- 
tails and methods of operation have been studied with care and 
the result is a series of machines that are sure to interest those 
who have occasion to use air compressors. The valves are sim- 
ple and easily accessible, the principle of governing is to relieve 
the machine from doing work when the desired pressure is se- 
cured, without stopping the machine, and the clearance of the 
machines is kept down to about 1% per cent. The parts of the 
machines are standardized, so that repairs may be promptly 
made and the tésts at the works are said to be so rigid as to 
eliminate breakdowns. The gas engine combined with the com- 
pressor, is a very compact and convenient machine that is 
adapted to many kinds of service where a steam boiler can- 
not be used. The catalogue also includes a number of air hoists 
and shows their applications to cranes and travelers. It also 
includes line drawings, showing the foundation plans of the 
various sizes of compressors and concludes with some strong 
testimonial letters from well known manufacturing concerns. 


The Dayton Malleable Iron Company, Dayton, Ohio, have 
issued a new series of circulars, illustrating their product in 
malleable iron for railroad use. These are all standard size, 
(6 by 9 inches), and we do not know of any better way to pre- 
sent the advantages of these specialties. The engravings are 
excellent and are clear enough to show the advantages of this 
material with very little description. The one describing the 
car door fastener is specially well done, both as to engravings 
and arrangement, all of the parts being lettered for conveniencs 
in ordering. This fastener is well known; it is self contained 
and does not require pins, hooks or chains, the locking being 
effected by a gravity button, which is loosely attached to the 
door fastener. This fastener is recommended by 12 years of 
satisfactory service. Among the circulars several others may 
be mentioned. The Dayton brake wheel is a needed improve- 
ment over ordinary cast iron wheels and is sold at a low price. 
The Kelly brake fork, which was illustrated on page 63 of our 
February, 1898, issue, offers the advantages of strength, (they 
have been tested to 40,000 pounds), combined with an absence 
of welds, and there are no welds in the rods to which they are 
connected, as an examination of our description will show. 
Gunn’s roof saddle, or running board bracket, was illustrated 
on page 277 of our August issue last year, and it received strong 
indorsement from Mr. A. E. Mitchell, Superintendent of Motive 
Power of the Erie R.R., which will be found on page 227 of the 
Proceedings of the Master Car Builders’ Association for 1898. 
Mr. Mitchell stated that this bracket was introduced on the 
Erie in 1894, and that it had been applied to every car receiving 
general repairs in the shops of that road since then. Drawings 
illustrating the bracket and the manner of attachment are 
printed on pages 228 and 229 of the volume of proceedings re- 
ferred to. In wrenches for shop and track work these manu- 
facturers are prepared to supply any size or form; also, ends 
for track gages, ground switch latches, rail braces, coal picks, 
fire shovels and drinking cups. These are all presented in the 
circulars, together with shop and engine torches, all of malleable 
iron, The circulars are well printed and are attractive. 





EQUIPMENT AND MANUFACTURING NOTES. 





The Swedish State Railways have placed an order for 20 
compound locomotives with the Richmond Locomotive Works. 





The Pennsylvania Railroad is said to have in view the con- 
struction of 123 new locomotives this year at their Altoona 
shops. 





The Magnolia Metal Company has changed the address of 
the Chicago office to the Fisher Building, 281 Dearborn street. 
They were formerly in the Trader’s Building. 





The satisfactory condition of business of the Q & C Co. and 
the attitude of that concern toward its employees, is shown by 
a recent advance in wages of the manufacturing force of about 
10 per cent. ; 





The Howard Iron Works, Buffalo, N. Y., large manufacturers 
of vises, bolt cutters and other machinery, have had 25 years’ 
experience in this lire, and are prepared to furnish tools of this 
kind that are thoroughly well known to be satisfactory and effi- 
cient. 





The Ohio Falls Car Works is now the property of the Amer- 
ican Car and Foundry Company. According to the “New York 
Commercial” the purchase price is $2,500,000, which was turned 
over to the old owners of the Jeffersonville plant March 21. It 
was a cash transaction. * 





The McCord journal box is to be applied to 1,000 cars build- 
ing for the Lake Shore, on 2,000 for the St. Louis, Peoria & 
Northern, 800 for the Minneapolis & St. Louis, 400 for the 
Duluth, South Shore & Atlantic, and a number of other 
smaller lots for which contracts have been recently closed. 





The Philadelphia works of the Charles Scott Spring Co. were 
destroyed by fire March 13. The company announces that prop- 
arations have already been made to rebuild the plant, and in 
the meantime temporary arrangements have been made to 
carry on the work on orders, so that there will be no delay 
whatever in filling them. 





The Automatic Rail Joint Spring Company, of Chicago, have re- 
ceived orders for their springs from the Denver & Rio Grande. The 
springs have also been placed in service on the Chicago & North- 
western, the Atchison, Topeka & Santa Fe, the Chicago, Rock Isl- 
and & Pacific, the Illinois Central and the Wisconsin Central roads. 
We are informed that it has given satisfactory results in every case, 





The Ingersoll-Sergeant Drill Company have issued booklet 
No. 153, which contains an index to their catalogue, No. 41. This 
booklet contains some fine half-tones of their new drills and 
compressors, in addition to their descriptive matter and testi- 
monials from users of their machines. The index clearly refers 
those interested directly to the designation numbers of the spe- 
cial catalogues that will furnish the desired information. 





Mr. George Place has been appointed Eastern agent of the 
American Tool Works Company of Cincinnati, with office in 
the Equitable Building, 120 Broadway, New York. Mr. Place 
has an unusually wide and valuable acquaintance and is one of 
the best known representatives in the machine tool business, 
having been connected with Bement Miles & Co. for more than 
16 years. He accepted the position after a most careful investi- 
gation of the product of the American Tool Works Company, in 
which he found their product equal to the best from any manu- 
facturers, and with their ample facilities and his own abilities 
the office will undoubtedly conduct a large amount of business. 
Mr. Place is also agent for the J. A. Fay & Eagan Company, 
the largest manufacturers 0 f woodworking machinery, and is 
prepared to furnish complete machinery for car and locomotive 
shops. 





The Baltimore & Ohio has decided upon changing the system 
of running a pay car to the modern one of paying by checks, 
the distribution being done by the station agents. Where about 
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a million dollars per month was disbursed by a pay car, re- 
quiring three weeks for the circuit, the old system became 
too burdensome and awkward. 





Eastern business men when traveling between Chicago and 
St. Louis should go via the Chicago and Alton. The trains are 
convenient and comfortable and they run on time. They will 
find the accommodations equal if not superior to those of the 
best Eastern trains, because some of the best work of the Pull-_ 
man Company has been put into the cars used on this road. 





The Charlotte Machine Company, one of the largest mill 
machinery and construction houses in the South, which has 
equipped many of the leading mills, decided to go into volun- 
tary liquidation March 22. Capt. H. S. Chadwick, the princi- 
pal stockholder, committed suicide in Boston several weeks 
ago. The North Carolina Car Company, car builders and 
wheel manufacturers, of Raleigh, have been placed in the 
hands of a receiver. 





The Hornish Boiler Cleaner, which was illustrated and de- 
scribed in our issue of December, 1898, page 413, is attracting at- 
tention abroad as well as at home. We are informed that Mr. 
Cc. E. Cardew, member I. C. E., Locomotive and Carriage Su- 
perintendent of the Burma Railways of India has sent drawings 
of two types, Classes F and O, of locomotive boilers of that 
road, to Mr. Hornish in order to permit of designing the boiler 
cleaner for use on the engines of that road. 





The Baltimore & Ohio track improvements are being con- 
tinued. The next rectification of line to receive attention is at 
the “Doe Gully” curves, where preparations have now been 
going on for about three months. The Chief Engineer says 
that the improvement will do away with one of the most ob- 
jectionable pieces of track on the second division since the 
Seven Curves were eliminated, and will remove four reverse 
curves. It will not only make a much better riding track for 
fast trains, but materially assist the westbound freights in 
climbing this grade. 





Cne of the results of the recent inspection trip of the Balti- 
more and Ohio Railroad lines west of the Ohio River is an order 
for a double track on the Central Ohio division from Bellaire to 
Cambridge, Ohio, a distamce of fifty-three miles. This portion 
of the road is congested with freight at all times, and the pro- 
posed improvement is in the nature of a necessity. It is esti- 
mated that the second track will cost in the neighborhood of 
cone and a quarter million dollars. There are a number of heavy 
grades between Bellaire and Cambridge which will be cut down, 
aud all of the bridges will be replaced with new double track 
steel struciures. It will take at least a year to complete the 
work, 





The Pencoyd Iron Works have sent a gang of men to Africa 
for the purpose of building a bridge across the Atbara River, 
in the Soudan, near Khartum. The seven spans of the bridge, 
with a total length of 1,110 feet, have already been shipped. 
The order was placed with the Pencoyd Iron Works by the 
British War Office less than six weeks ago, the company agreeing 
to build the structure in seven weeks. The Pencoyd Company 
was given preference over the English bridge builders because 
the latter had stated that it. would require seven months to 
complete the structure. The British War Office was anxious 
to have the bridge completed before Fall, in order to facilitate 
the operations of Gen. Kitchener. 





The Westinghouse Air Brake Company have issued a series 
of three bulletins in pamphlet form (6x9 inches) that cannot but 
be of great aid to those interested in the care and use of air 
pumps. Bulletin No. 1 treats of the maintenance of pumps in 
concisely worded suggestions. Bulletin No. 2 is devoted to the 
testing of air gauges, pump governors and reducing valves, 
explaining the mechanical operations involved in the work. 
Bulletin No. 3 concerns the capacity and location of main res- 
ervoirs in locomotives, giving reasons why certain locations of 
the reservoir are objectionable, and why in some particular 
cases a large reservoir capacity is not only desirable but neces- 
sary to the best operation of the brake. 


The Ajax Metal Company, encouraged by the success 
of their well known bearing metal and Ajax tin have placed 
on the market a metal under the trade name of “U. S. Tin” 
for use in the manufacture of all castings in which tin is one of 
the elements. An incentive to purchasers to use “U. S. Tin” is 
furnished in the price, which is made so far below that of the 
imported tin that there can be no doubt of the immediate suc- 
cess of the new brand, more especially when it is known that li 
will make a superior metal, castings sounder and more homo- 
geneous, and a better wearing metal, much richer in color and 
of greater tensile strength; besides, it can be used in the same 
proportions as the imported.tin. Small lots of “U. S. Tin” will 
be sent on approval to responsible people in order to convince 
all that it is superior to imported tins. 





The order for ten high-speed passenger locomotives recently 
placed by the French State Railways with the Baldwin Loco- 
motive Works is believed to be the first built outside of France 
for French railways. The order was placed by a commis- 
sion that represents the French Government and is now in this 
country. The commission consists of MM. Boell, Assistant En- 
gineer-in-Chief of Motive Power; Charrier, Division Superinten- 
dent of Traffic. and Thore, Inspector of Motive Power. The 
prospective rush of travel during the Exposition is the reason 
for these timely preparations by the European roads. The 
head of the commission said, with reference to the respective 
performance of the American and French engines, that they 
can tell only after exhaustive tests whether the American en- 
gines are superior to the French for their service, where con- 
sumption of fuel is a matter of prime importance. His opin- 
ion is that the American engine uses more fuel than the 
French engine, but it remained for a trial to demonstrate that 
point. 





Walter A. Zelnicker, 202 North Third street, St. Louis, Mo., 
manufacturer and agent for railway, mill and factory supplies, 
including boilers, engines and machinery, reports a very satis- 
factory condtion of business. He is prepared to furnish every- 
thing used in the construction, operation and maintenance of 
railways and shops. Among his well-known specialties are ‘“Zel- 
nicker” prepared roofing, which is strongly recommended for 
car sheds, roundhouses and warehouses. Besides being durable, 
it is low in cost and is claimed to be the cheapest and best for 
these purposes. Mr. Zelnicker is agent for “Positive Lock Nut 
Washers,” the “Johnston” wrench, the Cyrus Roberts hand 
and push cars, also for the product of the Trenton Iron Com- 
pany and for track velocipedes, steel wheelbarrows, brake 
chains, spikes and rail splices. He makes a specialty of the 
“Zelnicker” second growth hickory maul handles, one of which 
is guaranteed to be equal in durability to six ordinary handles. 
This may be considered a small item, but it is an important one. 





Trials of the Babcock & Wilcox boilers of the marine type 
are noted in “The Mechanical Engineer.’’ The torpedo gun- 
boat Sheldrake, which was specially commissioned at Devon- 
port on the 14th ult. for experimental purposes, has now been 
ordered to carry out a series of trials, under service conditions, 
of the Babcock & Wilcox boilers, with which she was equipped 
during her refit last year. There will be in all nine runs, each 
of 1,000 miles continuous steaming, at various horse powers from 
1,500 to 2,100, the speeds being from 12 to 17 knots approxi- 
mately. During these runs only three of the four boilers with 
which the ship is fitted will be used, the same three boilers for 
all trials. The Sheldrake’s four boilers are each capable of 
developing 1,000-horse power, using natural draught. The ves- 
sel has just completed the first of the series of trials. The run 
of 1,000 miles was made betwen Plymouth and the Isle of Man 
under favorable conditions, with three-fourths of the boiler 
power of the ship. An average of 1,500.3 horse power was real- 
ized. The boilers in use gave a grate surface of 189 sq. ft. and 
a heating surface of 6,528 sq. ft. The coal consumption was 
12.31 lbs. per square foot of grate surface, and 1.61 Ibs. per in- 
dicated horse power. The total amount of coal used during the 
run of 1,000 miles was 71 tons 14 cwt., which is regarded as 
highly satisfactory. It is believed that the coal consumption 
will be further reduced during the trials, for the second of 
which the vessel is now being prepared. 


